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-fe X^mi-r § ;^ - K 3 > h D-^ i: ;^^-r § ^ ^ U - 

if ^iiiBii^^^s^fl^tc 7 -e x^jsp-r ^ F 3 y 
^7x-x^^A>e>tb:^L. ±Em^af^A^^n/c 

«S'\o^{b(c^i;Tx-^fAm:/3fflO:*-F^v^7 

4-A^n5=ivVF-r"-i$ffCJ;-:>T^<0i&f^*^}§^^n 
Fx-^?<oa^J{cfSi:fc^M^8l^«.^^^ISrT4^ so 



2 

;^^»;;^;-Fo 
^U;?7-Fo 

^f^m^^iy^-:ij^m(r)\^i/-m^^m:hLX\,^^t^. 
±12;^- F-O^yx-Xiig^A^^tOU-fe^y FfOm/T^te 

1 Xit 2 leigco^^ 'J Fo 

^<r)rcib<DmmEE<o:^mm^i&r^^mLx±mij- f 

m 1 3i{i 2 fSieo^ ^ »J :^ - Fo 
n^r3V>Fx-^tcJ:or^col!if^*^Jg^x^n. 1^^ 

^M?N£i^lft^o^i^^(cl^Lr^i. itisiEiorF 
UX A;'jJ;: J: ^ T-fg?^^jhf^^^ O^uy^ <om^m 

i^^m^T^fc^OT FUX;6^7^^-feXjvr^o:^^ii 

-^'Am:^j5g7tc{3:. =ivyFi:LTfJ^TenTl>3S: 
I ^ X - ^ ^ PJtS'-r § t> W ^ S c i: ^ ^ ^ i: -r § li ^ 31 
lXti2E®co;^^U:^-Fo 

nS3V>F-r-^iC<toT^iOi&f^AWx^^. ^g^^ 

^mm^mm^7r^^n\.x{t^ mL^<o7Y 
ux AJ3 \c^o T-gfg^jt^ ;^ y y o y iomm 

x^Km^^^^^tircct\c^^ox\f:'J-m^^\^v-1^ 
«2i2e(Dp«^y*-Fo 
[000 1] 

^^mik^wm^m^m^mmmLrc;<^v Ftc 
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[000 2] 

E P R 0 M t f^^C ^ to ^ ^ U 1 h ^ > 

[0 0 0 3] y^.yv'^pt^U^LTiimtf. 
^±BiLmVfm(04;^±f\^yhy'^yi^zi?i^V (HN2 

8 F 4 0 0 1 ) cnti. mA^i±u±mi^m- 

[0 004] 

^^m(o-cy^y3:-xj±mt^m^t^^rci6(o 
CO 0 0 5 J ^%^oaw«. ifiSiBto^^f 
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[0 0 0 6] ^^m<ommaic^<Dm<om^tmm^ji 

[0007] 

[0008] ( 1 ) m^mamRxsm^ji,^^mx^-:> 
X. nm^^om^s;zm-3<mMmY^m^im^x^tm 

y y vys^i: ^$2t) mm^ 

i^ti^mmic^'^x±mm^m<oyfmn\immmm^m 

;<^y:^-KT'feoT. ^m^tE,(o:^m^i^mm^m\c 
i^'r^±t^mW}rf<Dmmcmmi.x\f:i/-:^m^^-'r 

±x<o^mm^m^m(o±mm 1 ois^^b^e^^^ 

(2) ^n^isieis^itc^oi^rxT— ^x4^-y>^ 

>=?<0^%Sgta^®tCfel>TX-r-^X4?-y >^-^ 

(3) ±iS^>JrO:^S^ttlEig^g«. cntc-^x^^n 

(4) ^^^MBtga^^^^tDx-f-^^x^^-y 



FH 008749 



(4) 



^mW- 7-93499 



5 

(7) ^^V'fu-j^mmmmi^mmic'^n. m 

^-:^;UM^tiA-Kn>bn-^A^^®-r^o cot 
[0009] 

tia^m(DXx-^?X:EK-i;y^^atg:&;!j-K3yh 50 



6 

Xir- ^ X 4^- U v^tl^;^ ^ ^ y - K S il^co t: y ^ 

fM^li^^ ^ t L T ;^ X h ^^Tb^gtt ^ C ^ J: 

ti> ^f«o;f}?%1iieti^l;5»^^OXx-5fX.i<-U> 

^Itlffl-rSi^X-rAOX^lz-r/'y h^fnI±^-^J:;5o ;b- 
F 3 V h n-^(c J: S^^%1iietiS^{c^-r § 

-r§7^-bx$ijiii^^jijc-r-5o ^6{c. tf>'-4j^^T 

m^7 F UXAyj4^tc^}i^1±faiiS^(03 vy Ftcf j 
Ox-^A:^tLr^l&'r§iifc{i. 
[00 10] 

;<-tV;^-FO:rn^y^^;bVTl^^n^, [pj^to^^n^ 

•T) Hi. J E I DA;^^'J;¥;-F (^-r^l) . ^ 
-B. J E I DAp«^t;:^-FY>^r^x-X{c5g-^^n 
/c:-r>^7x-X^^'Opt^y:^-F-efe^o 7^'y>' 
a;^^';^-Fni. n--;^?;l.>t^ij 2^:<7-Fn>h 

i^tLXi3-h'mmm^tEtlX^^o a-^;V:A^^J 

^;^fe^y h0te®§S^jtO7^vi^^;><tU (HN2 
8F 4 00 1) %2omm^^o y'7y->oL:A^V^t. 
FMRY-O-FMRY-1 9i:LT0^;^n. 
XO-x/^-YXl dt^m-To ±E:^-Kn>'hu-5 
3^i, ±12 J E I DAica-^f ^>r>^f7x-XJ&/^L 
rnSiJ*^ ^ 7 7 y ^/ a ^ F M R Y - 0 F M R Y - 

[0 0 1 1] CC-e^fet". ffiSti:[^-iD7^y5/^p<^: 
y FMR Y-0 (-FMRY- 1 9) tOl^T^^-T 

[00 1 2] 01 9tCt±7^*yv/:iP<^ll FMRY-0 

cong54S^«^*^^^nSo [ii0jc.i^^rn-575-yi/a 

;<^U FMR Y-0«8lf»y h<Dx-^AtH:^«?P I 
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/OO-PI/0 7. 1 9t:>y ht07KUXA;/7SS^P 
AO-PA 1 8. D-^^-y;l/t0^yr]i5?<l^ 

POEN. SVcO^orjinmmBVddcOXti^^l'. 0 

FMR Y-0(iM';;>>— i;^n/c^J^®T^^ 

[0 0 1 3] S 2 OlC«±E75*y->a^^U FMR Y 
[0 0 14] l5l0*Cfel^Tl OOfi. 2^y-h^3g(D 

75yi^i;<^:';-b/l/(0V— ;^ti^^»;7Dy^7 20 

[0 0 15] }^'e^j^jv^<Dmm(Dm]i<^mmi. 
[0 0 16] -y^m^mm^. m?L^iv-xici^m^m 

[0 0 17] g^*mLi^If^^cM^T^i. l^yy-ji/oL 

^mEE^^itRfi^Si/^ffltcfiM^nSo 1 vga 

Anmff J: o T;'< ^ »j /I/ K 5 y y X ^Win -5^+ > 
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[00 1 8] S2 0tC^3V^Tr KbXA:^/^y77' (A 
IB) 1 0 Ui. 7K UXA:fjig^P AO-PA 1 BA^ 

0 2Jc5'y^^tl^o X7KUXT3-^^^fct/y- 
KK5^/^ (XADEC) I 0 3«i7KUX5y^lHlZS 
1 0 2tC5^y^^nfcX7FbX^^;£:MgtU ^^L 

T'fil 2VOJ;9:5:iifmjET7-K^;^J^i&-rSo t"- 
tS'OrBii^if^fccfeo^Ty- K H5-r/^o^T^Dm;^?(io 

A5-y^i5igii QZK'7v^'^^t\rzyrYV7.m^^m 

^•r$Y7KUXx3-^^^ (YADEC) T*S5, 10 
5{J:. Y7FUX7^a-:5ri 0 4oa3;^^^fi^ii:isEo 
Tx-^^^SfR-r-SY-lrU^^T'^&'So lOetif'- 
^?i!aiLI&f^;c:feV^TYirl^^^ 1 0 5T]g^;?n/c:x 

\07it-ty:x,ry'f\oQ(oihti^m^'r^y'- 

^mti^y'^V^^o 1 OBity'-^Bitl^-yf-l 0 7 

y^rT'^So 1 0 9{J:^gPA^6#^if&^n§#tii^x 

;^/^*y77T'feSo f-^^Jj/^-yyr l 0 9*^p»^0 
ji*n^cSji^x-^Xti:3V> Fx-^rtt-r-^ A;^ 
^-y^l 1 OKi^^^nSo ■r-4'A;^5*y^l 1 Olc 
^^^nfc^i^^-r-iSf03^^3lM" 0'' {c?*f£;^n 

^ 10 5T'3gJR^nrcT-^^(C#tjiA^ffli^mE^#t 

[0 0 19] ±ier-^'A/Jvy^ 1 1 Ofc^^y^^n 
/■c3V>Fx-:$r«i^^y^]ai[Eiai 1 2tCfitJ&^tl 

>«^U$IIfflIlHl%l 1 2«. ^tOffifcftg^PCEN^fc 
t/PO ENA^6tt^^n^^'y:^^:^-:r;l/{i#;5^Cf7 

[0 0 2 0] ±E75-yy^/ty FMRY-0(OiM^ 

^^nSo >^^»;S«J^[El^l 1 2(i. x-3JA:^5^y^ 
1 1 0A>e«l&$n§3TVFx-t5'^5*yf^t* 50^ 
L^U^HvvK^^y^i:. nvy F^^y^tc^^y^^tl 

rca^yymmvr. #a«if^^-FtcfBi;rcSj®i© 
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CD u-F^^u dSrfft-F-efe^o cn«, ^nf^^^i/r-nvy k 

t-FT^S« EP^, ^l-9->r^;P-e7^*ye^^;?«^U vyFx-t5f" DOH" tm^jLtH^ti^ic. 

^cnwFx-^i" OOH^' tim^'ii^^n^t. mz^ ^ra^y^^O7Fl^XBA;b^«*&^n^ci:lcj;0. ^ 

(2) y-KiD 20 -h^ti^m^trt^t. ':ray^<om^Ra^vy7'^W} 

u-F I Dtit. ifp°niij?ijn- K (I D) ^^Hj-Taf^ mt^^'ju^mmcx*) ^mmcrrt>ti^or\ 

. 9 OH" ;5)^St3i^ti^i:. ^e-y-^^/l'T^tiliS fc. ±^f^iltc. x-^Attl;^;^^? I /o 7 

[0 0 2 3] (3) ^*;'y-rb-X (8) :/o^5A 

^-FT^^o SUf-r^yb-er^vyF-r-^f" 20 ^l'9--r^;I/-enwFx-^" 40H"A^Stj4$n 

H" 1.0^21^'r^;l/T3V>Fx- ^t. ^2"9-^^^;l/r*tiyD^^A7 FUX P A-^Ji^ 

^ ' 2 OH" A^^ti^^n^ctJc^D. ^^iftf^^- 30 ^ti§pt^y-b;PtcSii5t^-r-^PDA^Stji^tiSo 
FA^i^^^ti^o (9) -/a^'^K^y)yr-( 

yTDy^-ru-Xtti. :/n-y^^^aTf^^J&ff9®if^ -r^tT^iftft^-FT'^O. ^i-9--r^^;l/T3v>F-T 

^-FT^^o ^^i&f^^- Ffi. ^l^-f^^/lz-^^v -;5r" COH" i:^y ^r^-f^t y 7 F l/X P V 

VF-r-^" 6 OH" )b^#iA,^n. fi-OS2-9--r^^;V AA<Sfri5.^nSi:. ^21f>r^yVtC:feV>T^^rFU 

rnvvFx-^?" 60H" A^St3&*nS4:K(i:, XP VAcOx-^? PDA^ildi^nSo 
5fe^^m:/n*y^(D7FUXBA*^«ite^nSCi:fCj: [002 5] ( 1 0) :t- h:/D^52. 

(5) 'rb-x-^y7r-< gt#tii^fc«f 5-<y77>r^ff9i!iff^-FT35 
-ru-x-^y^z-rtti. r^^tc^t-rs-^y^r-r^tr « cn«. ^i-9--rt5';i/-erjv>Fx-^" i oh" 

3i&ff^-F-e^So fiP^. ^i-y--r^>;i''e3vvFT :(>^stji^n. so. mz^^^A^x-m'^^TYiyTs? 

-^-^ AOH" i:-<y77>r^-C^^^yrFUX;!i^^ Atgii^?^'r-iSrPD3b^^^n§Ci:(cJ:c»TfTbn 

( E V D) A^i?ai^nso y $iiffli©ssfc: J: o m^u:nt>n^<ox\ mmwic^ 

[00 2 4] (6) F^y;/^U-X $Si^&tf-^y 7 7-f (Ji£SSi:^n*V\ CCOgiS© 

-^y7 7-Y^ia«jc?T^af^t-F-c^^o cn«. riasii^Rtf-^y^r^iif^oi^T^j^STBiigpi 

^i-9--f^;l/T3vyFx"5r« 30H- *^#ti^^ slfc^nSo gii^^^tf^y 7 7>rfif^4'«0ll^ 

n. fi-3^2'y-^^;l/Tr3vyFT-^'' 3 OH" tfx-^' AHi;^4g^P I /O 7 tc©i5.^t^x-5^<omif 
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(Om<0'f~^Xlhti^'F I /O 0-- I /O 6 ti±iBfpl^ 
[00 2*6] (1 1) y-fcry h 

-f^yl/OaiHlTnvy Kx— 5?" FFH" ^Sti^OC 
(/^ 

[0 0 2 7] ±ie3vvKcOi»^3b^^^E)A^^cJ:-5fc. 
{i. ^^yy-r^-:/;l/M^fcJ;S7^'yi/a.^^';cO^ 

JC. *:^ISCT-pS5ffl^n§7^*yi^^>t^U«. :5^^;b^ 

-h^-y^-ru-X ^"^yn^y^^^b-X, t~h 30 

PC EN, POEN^/rLT^^^ns^-y^Y^-y^ 

[0 0 2 8] ^Atc. *^fl5Wc^$ytV;b-Knc43 
[0 0 2 9]f^b^. 2 4e y KOr KUX#^AO 

-A2 3^A;f3^5«ia(OrKUXA:^ftg^3 0i:. * 
>ern->r^-7';Vt02 e y h<0^'y :^-r^-7';vm^c 
E 1 N, c E 2 N. n--r^-:r;i/0^^ h^^-y'jv 
S^WEN. p->f^-:/;i,7'>h:/*y h-r^-y;l/€ 
.^O E /^^-C^-yjVOV-^y h#^R E S E T 

P. &c;o-Y^"7;i/CDUi/*;^^-r^-7;um^RE 
G N^A:^-rsffiSt<o^was^ 3 K l 6 l^-y h<OT- 
^DO-Di 5^Ato:^-rs-f-3'AtB;^^^3 2. 
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^^^3 3;&{ix.So 

[0 0 3 0] 02 2iCitC<0?i^V:fy- K 1 tC^^-T^^ 
ti±ie^^CElN, CE2NStJFrKbXtr^y hAO 

[003 1] :^«C, ±mx3-:^;VA7.4<omf&^m 1 ^ 

[0 0 3 2] ±IB2 0^(07^^y->^;<^U FMR Y- 
0-FMRY-l 9ti32Sfc«ifc/^-<F (TlStillStf y 

(x/wxo. x/w;^2, ••) iOx-^'Aai:^iS^P 
I /O 0- P I /O 6 time *y FSJc«a/ W F 
Vx-^/^7.MD0-6 (7lf^yF) fC^tai^i^^n 
l^^fc^St/WFfcSiJ^r?>tifc^>«r<075*yi/^ 

^^'ev 5^/U;^3. ••■) o-r-^Affl:^ 

fifg^p 1/0 0-p i/oecijt^istf^y ^s^c^stA-r 

hn^Vx-^r/^XMDS-l 4 (TtTyh) tcj^iig 
i^^n^o ^77'y->a;^^UFMRY-0-FMRY 
-1 9(7)x-^Aai:^3S^P I/0 7(i. (7 
^yv'apt^U) l5tCr-^f>-K-'J>^flix-^f/^XP 
DO- 19 (2 0lf^yF) O^^itStr^yh^^jS'JtcS^^ 
CcDx-';$':4?-U>yfflr-^/^XPD0- 1 9 

^n^o ^^<07^*yi^a.p<^y FMR Y-O-FMR 
Y-1 90rFlxXA;f3^^P AO-PA 1 8«1 9fcr 
^y F(7)3^ry7FU;^/^XMA 1-1 9JcSg^^n^, 
y'^yi/jL:^^V FMRY-O-FMR Y-1 9\zfit 
TMnii 2 0 tr 'y F -y ySS?M^M C E 0 N 
-MCE 1 9NfcJ:oT^j?JictT*)n^o ^fc. 75 -y 
^:^:aP<^U FMRY-O-FMRY-1 gtC^fT-Sr^^ 
F7y h-r^-:/;l/fi^M0ENCi75^y'>i;<^U F 
MRY-O-FMRY-1 9<DiS^P 0 E NtC?^ii^C« 

[0 0 3 3] ll2JC«±£^-F=3yFn— ^3C0-M 
7^D>y^03b%;3rn3o *-F3>Fn-5 3ti. 75 
*y->^><^U^^U FMRY-O-FMR Y- 1 90M 
^^MCEON-MCE 1 9N. M0EN%%4^S 
p«^>J^jaHi^^5£^4 0. *iXFilIcOx-4'M;^D0 
- 1 5^D-;e7;l/>^^XllI(DT-^/^XMDO-6. MD 
7-14, PDO-1 9(cW»^SS(Dx-3f/^X«» 

gP4 K 4<-yyyfflx-^^^;^PD0-i 9to{iicS 
-:Jt>Ttri/*-g^B s YNii^^4^^tfi;-M^4 

^Sk ^-FyDi^5A<03^7WS^fc5^Fx-^? 

(75 *y S/a ^^»; OAtB^flg^ I /O 7 'NOSa^^x 
-^^tC^tlS^n^tr^y FD7. Dl 5) ^fi^t-S^^ 
Fx-^f«=f?^4 3. &Cf^n6(0avFn-;l/l^:& 
^■r§3VFo-;l/gP4 4T«^^n5o 
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[0 0 3 4] ±$^?^^'jmmm^±^^4 oit. mz2 

EON-MC E 1 9N^4^L. ?^{C. OENtcS":? 

[0 0 3 5] T'-^^^y^^m^i lit. mzzic^^ti 
§?^^fi:g-^V^T4-^Xh{||Ox-^r/^XD0- 1 5 
n-;^yW^X{ll£0x-i$'>'^XMD0-6, MD8-1 
4, PDO-1 9t<0^m^^^^^o iP-^s T-^^'^ 
:^D0-6, D8- 1 4^D-;^;l/iiar-t$'/^XMD0 

^yi/a;i^'; FMR Y-O. ¥ MR\ - I iCfi't^U 

D 0 - 6 D-:^;l/|S!lx— :$r/^XM D 0 - 
etc. x-^?/^XD8-l 4(iD— ;;!7;Uii-r-i5'>'^XM 

FMRY-ocOx-^AtB;^iS^P I/O0fci^^;?n 

tiPDO, PD 1 tix-:^>^^XD7, D 1 5;b^P»^0SS 
[0 0 3 6] Bufenvhn-;Ug54 4{i> 03tc^;?n 
liJ^fSo 03{c{i::t-M^Si{t^-K<Oii^*H^^« 

P-^30^J»mi. 112 1 TiJi^L/'c-r/^YX (>' 30 

x^ 4 5 (i. ^iSfOr^^Jt^y D K ux^jg^pj 

fc^n$yDy^7KUX(0S5i^;b^»7^n/cCt^ 

[ 0 0 3 7 ] 0 4 fC{i±^lf 4 2 O-M « 

7D'y^^A^^^ti5o C(Oe^>"-#^^b5Kg5 4 2fi. 

^7^J^gP5 0. >?-lx>?X^gP5 I tc 

[0 0 3 81 ±E^-h3VVFi^7W^gP5 0tt, :t 

y'-^xtbti^^p 1/0 7 (PD/w oirt^-rh 

•r-^^^#®4 3CO^^h-r-^:^it«L. FLASH . 
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m:^^^PI/07 (PD/^X) "0" 

icrji^rcct^^mt^ctic^':>ry^yt^:L 
-t^mm^mt^o ip-^. :t-h3-7yHi^7¥'j^a5 5 

0(i. T-:5rj}^-VV^fflT-^/^XPD0- 1 

x-^tr^y hi:^lf'y hmTit^-r-Sib^^lHiaCOM 
PO-COMP 1 9^^t5o ^-rhr-^'«#a54 3 

^n^e it«lH]SCOMPO-COMP 1 9ti7^vi/ 

FMRY-O'-FMRY-l 9{C?tlS^n§o 
^n^fcW^SitRi&m*. rHUXg:^AO. A2 0 
-A 2 3ti:«}:oT^*y:/3S^;^tlS^^7^'yi/^^^ 

l^mo-^^mit. 117^^5 3(CJ;^T=i>ho-;l/ 

BP 4 4tc3i^^tL5o mmrpti^m^^^rircit^m^o 

tirji\.^t\ iijai^^r-OH-^vxti^^ic^nSo cn?> 

itlS01«COMPO~COMP 1 9<Dmtlit\f:i^-Uiy 

[0 0 3 9] ±IBtri^'-Pi/*X^'gP5 1 7^^*yi/a 
T^^y FMR Y--0 — FMRY-1 9 0F*iM3l4^®^ 
75 y->ji;?(^UIitcSl If^y hT^^-tSl^i^X^r-c 
T^'-feX^^^t^n^75yi/a7t^';(C:t-h 
3grjv>'K7b^5^hi:^n^i:. ^^O^^^yi^^/^U 
fc^f^^nsif -y h^^^Sfi " I " fi-^i^mmm "O" i: 

4 4 A^S<03>Fu— /l/^i^rtf-btl^o l^i^-Uv^X 

i/*"Uyx^fSP5 1 tCfiMfrt'&nrcUi/'X^'r KUX^ 
U-K-r$ci:k:J:D/^XD0'-D7fcHi;'j;?n'5c ^ 
fc. ei/-Ui/'X^?gi55 liO&lf y htOfiifix ^^3®0 

i^iiftisiiSTfcry-fi^ B s Y N t ^n. t-x vm^m 
[0 0 4 0] f ^t>^. ±afc:>^-i/i;x5fS5 1 

2 0i@O75yi^a>«^';(C I t:-y hriJom^tl-S 2 
hu-yI/S4 4i)^6(0^#5 4tC<fc-pTSt:*y ht^^V 

-by Fpjtifc^n^o a^i/^^'xi$fgP5 

*y hOA^(i±iBtt»lEl8C0MP0-'C0MP 1 9(D 

5o ±ES]®<i^5 4«i, rKUX^^AO. A2 0- 
A 2 3«CcfcoT^yy]g^^n^^t75 y>'a;?«^U 
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fcj^f^^n^tr-y htc^M" 0" ^ti\:xn<D^ y 

:^^JSiI^^ 5 6 (C^t: oTt'-:?' /^X D 0 - D 7 icmti"^ 

[004 1] cc-r. *^WJtc^S;«^»J;^-Kco^ 

^^UFMRY-0. FMR Y- ncn'TVF:^^^'^ h 20 
^n§^^. DO-'D7^0fflia/W ^^l!IawK;^^^x- 
^$f/^X^^^4 i-eMDo-6 msst/^-r htin^yf" 

-^f/^X) &t;PD0 (:7'^^y>'a.^^U FMR Y-O 
ffl£04^-UV^x-^'/W tc^.l&^n. D8-D1 5 
tO^Sc/WhM)3VyH{ix-^f>'^X^^gP4 17?MD 
7-14 (^St^W hlin^Vx-^r/^X) RUPDl 
(7^'y->a/^»J FMR Y- lffliO^"-V><>'-r-^' 

RY-O (fS^/Wh) FMRY- 

[0 0 4 2] ilO=lV>K:6^ii(lSjA^ (:t-h7'n<^ 
5 A) . ei&m^cD;t-F^'yy^b--X SlimSO 

4 0ti. ^^Oy5'Vi/jLP«^»J(0^^PC E NfCfnjt^ 
T^yy-f^^-yym^MCEON-MCE 1 9fi^^ 
Wcmtit^t^^\C. S7^^yi>a;>t^i;(0i^^P0E 

^a5;t)>eS$ii$nS3v>F (7r-XF-3vv 
F) S2'9-^'^^;l/-?WS>b^c,3tji^tl-5nvvF 
(-lr;«7VF- nv:/F) 0{lfc:S-:3v>Tt7btiSo ^(0 

ffi%7^yez:L;<^U03^>Fk:i$oT]i1¥^-^S;^ 

•r S <fc 3 (c;*- Fn y h n--^ 3 O^Widf^A^i^^^n 

So 50 
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[0 0 4 3] 0 5tc(i;^^U;^-Ftc;t-F^'yy-ru 

So l^tcl^^icti. 7-F7^-trX7?7^^v>'a^^»J 
FMRY-0. FMRY-nc;*--h^^y:/^U-X^ 

nso 

[0 0 4 4] ^»C7r-XF • =3T>Fi:LT" 3 0 

h" A^^^rh^nsi:. m3<Dimm^m^cm^^m 

mms^m^^O'' OOO" ;b>6:t-F^-y:/^U-X 
•fe^y Fr^ym^tO-* cor tcH^^tiSe :^^tc-fe:^ 
>F • n-ryF^LT- 3 0 h^nsi:*^^ 
#W 0 0 1" A^E*:*— F^'y:/YW-X;K-'J 

4^.^" 0 10" tc]ii^-rSo cntcjcoTtfi^-'i^i 

^SP4 2tJ:. :ngPiCj^Lrifv--g#BSYN^P-b 

tc, r^-bXW^t^nS7^yi^a^^UFMRY- 
0. FMRY- IJC^tLTti. ^n*C:fettS±IBX'r- 
^X^-'J y^|g^iC^l;/c:l&f^%5g$^^ti:Sfc460tt 

t;^^yy-r^-y;V^^MCE0N, MCEiN^n- 

;K ^cofteo-x-tS'Am;^^?P i/oo-P i/0 6 

S/jLP^^y FMRY-O, FMR Y-1«±B2:*--F^ 
*yy^b-X3V> Ftct!£or^ y :r^f^C>?^£i5fcC/-^ 

';:7 7-r:6^fTt>nSo 7^*yv':xp«^UFMRY-a. 

F M R Y - 1 £D^ y y^{*0?N5&Rtf-<U 7r ^A^^7 
^tlSt. ^O^^^yv'jLpt^U FMR Y-O, FM 
. R Y - J ic^fettSf'-a^ Ati3/3i^7 P I /O 7 ^oal;^^;^^^ 
/Wb-<;l/fcSS^nSo CO:t^.^(i. x-^>-K-»JV 
^fflT-t$f/^XPD0. P D 1 ^/M.T;f- h 3 V> F 
^7^Pj^gP5 0{cGl^n. ;t-F3VVF^7^j^gP 
5 0«s S?7^^5 3tcj:oT:t"F^yX><U-XO 
^7^ny Fn-;l/gP4 4(Cji5g3'rSo 
4 4«. ^O»7m^*cJ:orrtSPt0^J®^^^^3VV 

4 Ofiy-^^yi^aj^C^riJ^O^fi^MbEN. MCE 
ON, MCE 1 9N^:^y-h-rSo 
7.^%^ l«±i5^-F=ivvFi^7?iJ^gP5 0(DW^ 
g^^Stt. Ctl«Cj:^TVfi/--fi^BS YNfi/^Y^ 

-<;i/(c:?;y-F^nso 5^g5-p«cntcgt5t/^r^-F 

^'yy^l/-X(Ol$7^?iJW-rsci:A^'etSo m 
^SOg|^L=5:l^4-^XMJgfi. ^Ofcfi/'-M^B 

So 

[0 0 4 5] @6tC{i7^yi/aP^^»;FMRY-0, 
FMR Y- 1 iC7-Fr^-feX'C:d--F:/oy-7AiiV 

y F A^^>r F ^nfc^co-fi^niftf^^-r ^ v^^^- f 
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H" t'^^^h^ti (1 s t-w) . mz^^^)\^rya 

^•-^i.7HbX (PA) ti^m^ttl^htrnz-fa^'^L. 
-r-^f (PD) if^'y^htn^t C2nd-W) ) . ^ 

-y/bM^WENOiL^O (^^JTl) iClBi^LT. ^ 

75 -y i/:x g mic\^zy-iKm^m^^mtmm^^ 

X^'^S lC>rt^^»J-K*rsct{cJ:oT. if<075 
a p« ^ y tf 4^^T' ^ 5 <Oi}^:^mmt ^Ctti^ 

Ox^y'»p,0t|^t^§/hfll 2 On s (75^yS/jL^^ 

ENA^r+f-h^n. 75>yi/ap<^'j FMR Y-0, 
FMR Y - 1 (Of'-iJr^?-*; >^*atlfC|5i;^ci!lf^;5)^§^ 

Jife^n^o ±E^^y:/^:?^-:/;vm^MC EON. MC 

ElN(Dj£TOt$. 1 5 On s^ig-r^^Tti^ 

On st7)^^/,^j^L/c^fC, ^-y>:>'fl8x-:5?AX 

PDO. PDiA^GOA;^ (4?-u>^'x-^) i:5>< 

-UV^^v^-^ (PDO, PD l±(Ox— ^) gcL 
t ^ ti ;t- h r n A:6^^7 ^ n^d c fc ^ ^ (0 

^CtizXr>X. T^-tXti^y^yi/jD^^V (FM 
RY-0. FMRY- 1) fcm^n^ef^*-Ui^*X:5r 

^5 1 (02 try h^^sffi "0" t^^mmm " 1 " fc^ 

fk^HirSo cnfc<t-:>T. tTi/'-ii^BS YNtin-U 
h i^x-r Ati ^ ^ U K I TO^- h ya 

ce^oun^^h'r-^tit. T l■^^^^n$x^y^; 

■e^^y^LZ-cD?, D 1 SOx-^tDCiiT^So 
[004 7] ^yJCti^^^yS^nP^^y FMR Y-0, 
FMRY - 1 U:7-KT^-bX-e:t-h^-yy-(^U-X 

vh^6 -r^t)^. ^-h^;y:/>n/-Xfc:fei^T. y 
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fc ti 7 5 -y n p( ^ U gPi2l^4' ^ C ^ ^.i^ L . 

ii'* 1" ti::&o/cCi:^^ttiLTt:v^-U>?X^a55 1 

[004 8] mSiCity^yi^jL^^^V FMR Y-O. 
FMR Y - 1 tC7-K7^-trX-e;t-h7n^y^^b- 

[0 0 4 9] B^^J^£0ro^0:t-^3^^vVF^:^0ii^,^ 
fi. ^2-tfY^^;l/tcfett^nvvF5-r 
L:fel^4->Xh^S*^P»70'y:5^rKbX (BA) ijmfSL 

xt}'^m\ctnx\^^^rcib. "r-^^^-^jy^f^m^-t 
^^-^^y^^ti- F3 V h n-5 3 rtT-^6^tc9^^ 
'ct^t^A'e^^o ^(OM. =3yFn-;l/gp4 4fc:fi, 
4^-'J V^X^'-FUi^X3r4 5;b^^t^t>n. T^n y^^ 

r F^xA:'3+^'r^';^ mm tmTLtc^^ myRLrj: 
i^jhXhSEti:cOjK-»;>^Xi5r-M/yx^4 5tc 

a. it<-U>'<^"X^r-hUi;x^r4 StCj^f §±iB5>f 
Fi!lf^cD;^7 (^^JT2{c:fet:^§5'l'F>f^-7;^€^ 

wEN<oi±ox*yi;) \cmmvx^y-/>f^'-rjvm 

^MCEON. MCElN^r^-FU y^yi^zi^^ 

^ y cox- y ymm^cm\:^rcmrf:^mtch'^^^ 

tmc. Ify-M^B S YN^n-U^yl/tcnt-h-r 
75'yf>a;^^iJ(OF*3$?i2i3l3b^;^7L/c;b^^3b^tO^J 
^ti. ±ElBl^. ^ ^yy-r ^-^;l/M-^MC E ON. M 
C E 1 n^T-^- h t/cm. I 5 0 n slimtcr^pl^^^ 
n. ^•iO^J^^i£t±:t-h^'y7'-nx-Xi:[5lDT?^ 
0. 75 ^yv'apt^ 'J (7)7^-^ Am:^4S^ I /0 7;()^e> 

[0 0 5 0] 09(C«;t-h7'n*y^-ri^-X{i::fettS 

ray ^7 h*vxxm(ommitm±^mmt^rcib(o 
^-r^y^^^-hti^mtn^o ms^amz^-^^/i 
imizM-yXyu >y^TY x^Tsis^m^zn^mmiv^^ 

n^o ^2'9--r^^;W»Jc;?<tU;^-Fncyn'y^r 
XJt^75'y5/a^^Ut'^#«&ljn^, COfct. 7 

5 *y y <r>^w^^\^x'f- ^ Kh\t Yyvrr 

il^^r^(c;Jn^o LA^L=&6^6. ^P^co-r-^'/^X*^ 
^y-fe^yFn^^Ftcffl^-r'SJ:^*:^- F A^7 5 *y 

^p«^ytc#yi&$ti§i:. ^gt75ys/ii^^yA<^m 
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DO-6. ^Si^Uhm : PD K MD8 - 1 4) *C, 
:^-H3VhD-^3Ta^JWJcr3-Fx-^" AA 

fc^tiTV^^o CC-e. n-Kx-^?'* A AH" (i. 0 

[0 0 5 1] 01 0(cax-3'3K-vyy*ti:sij(07^ 

*%^noo fpIStC^V^Tti. 7^^yv^ii^^'J FMR 
y-0. FMRY-l3!)^x-:$i;H-»;>^^*{C. 
>aL;?<^iJ FMY-2, FMRY-3*pC^U 'JU-F 

RY-0. FMRY- l;5)^e>ai;^$nSiK-»J V^x- 
^fi. ^^7^yi/jL;^^:>J@^c0PD0. P D 1 
U t^s^*-m^^^gP4 2k:i3^6nSo i:<0^^7^^y 
y F M R Y - 2 , F M R Y - 3 U - F^tx^ 
i:. PD2i:MD0-6:&/hLilia>'^>rFOx-^*\ 
?D3tMD7-l 4^i>L^WUh<Oy'-i!if)\ D 20 
0-D 1 5tctB:/3^n^o cco<J:7tcx-3?d<-UV^' 

^icm<Oy^ t-^^OV - Fi&f^^tT9 c t 

ff^V^:^<Dit. x-^4^-U>^ffix-:$r/^XPD0- 
1 9/)^^75yi^rL;^^'J FMRY-O-FMRY- 1 

[0 0 5 21 ^1 lfc:ti7^*y^>aP«^Ui07'-^:J?- 

y y^mkicf^crcmi^^^m^:^^^ f i <oy 

^tf. y^yi^a^^y FMRY-0. FMRY-IO 30 

^(omn^) (c. p«^:y:^-FncS.T>L^l^4->XF{Si) 
Fy-tr-y hfl^.R E S E T Pfi^TV^-h^n^ 

ey-M^BS YN;6VWl.-<;Kc;jnT. 
CiUx>f-tt^ (READY) ;b^ii»i;3fn-5i:»c. 7 
5 ^y S/a y y y^^aggtc f5UfciM^:£?-y-S 
rca6©€^M0EN. MCE ON. MCElN^W- 
F^ti. 7^'yi/a;»<^y<7)x-:5r4;-y>^5^4^k:e^ 

tf. :«;-Fy-fe*yF®^RESETPA^7'y--h^ns 

75*yS/a;<ty(D5}?-y>^/«^^»7^n^o {i 
U 7^'yi/^;^^yjcy-fe^y Fftg^*^v>«^{c«, 

77*yi^aP«^yOT-^4^-y>^:&»7bTt>. 7 
5'yi^ap(^:y^Ort^TcO;f-F3g3vyFtS':J<ffl 

m^mrrtnr^^. 7^>yi/jL^^:y<ortgMj5®A^e 

[0 0 5 31 SI 2tc«;^-Fy-ty F$nrci:t«otr 
i^-^^A^77*y>'ap<^yo±iBrtep«ffi^s^'rj5 » 



20 

sn-^. x-3?-K--y >^-tti(C;?7-Fy-lr'y h;b^}g^.^n 

5 \<OV'tyhltnt>t. tfv^-€^BS YNtCJ;^7^ 
-^'4<-y>y;&^;B!-r'So f^b^. y-fe-yhfi^R 
E SET Pier :b-h*V'tyhf)^m7r^^tXXt. Vfv?- 
^^B S Y NOn-U-<;l/^(07-9— hiKm^m^r^ 

7^^yi^^>t:ty^OS'Jill^M0EN. MC 
EON. MCE 1 N^7'tf-hL/ct^tCLT:6<o C 
n(c<fcO. ;b-Fy-fey F{c[^^Lrx-^f:fJ^-yy^ 

y F tc <i: -5 7 ^ 'y ^ p« ^ y CI 1^ gil®SA^ig7 b 

try-'l^ B S Y N;^^V^^ U^Mz^Y- httlX 

x-^^-y>y3b^i^7^n5o 
[0 0 5 4] 01 3ia±y'-^:r>-uy'>'mmKf^^\^rc 

Wii^^icmoy ^ -y i/ ^ y tc h 2^ 3 V > FO^ 

ap^^y FMR Y-O-FMR Y- 1 9S(Cx/WX0 
^WgP6 5-0-x/^-r;^l 9^J^gIS6 5-l 9^0 2 
{c^^n^cfc^^3yFD-;VgP4 4{c{xfj[jnL/tn>h 
D-;V^6 4^^fl3U ^^y^J®l€^^^S?6 0^7 
^ >y y ^tcfcitc»r S <i: 9 fc;^- F 3 y F 

a-^3- l^^fiK-r^o ^<Offe^O^^ti02i:l5l-"e 
^0. 02{c^^n§t>cO^^-ag|(O[HlES7n'y^fc 

±iBx>'WX 0^j®^6 5- O-x/W:- I dUW 
gP6 5-l 9{i. 03r*it^L/;:«®]i:^^J^;&7^^y 

i/a^c^ymcfT^ctA^-e^^jc^ic^n^o Ltcti^ 

■pT. 3>Fd-;L/^6 4ti. ;^^y»^^^J5Ea5 6 
OtC. SiJ^^^MC E ON-MC E 1 9Htmcy^h 
y-y F^^-7^;b{i^M0EN^{i>J?£07^^yv/ap«^ 

[0 0 5 5] SI 4(C{iSl 3fC^V^r^Stfcc07^^yi/ 
n p< ^ y fc^ LTStJ>=r (c F ^ 'y ^-f U-Xn v v F 

StCtiextf. 7-Fr^^-bX^-F*CfeV^T7^^yv'i 
j?c^yFMRY-0. FMRY-l*^;i— F^*yy-rv 
-X^froTl^SF^tc. 77*yS'JL;«^y FMRY- 
2, FMRY-3(C^-Ff^*yy-rix"X3V>F^^ 
-TFtrc^^fC. 77-yi^a;?«^:y FMR Y-0. FM 
R Y- 1 i:7^yi^j.^^y FMRY-2. FMRY- 

3 tfi^^^'^tLUi^^mmtn^mti^Trs^ti^o 

-r^b^. 77y5^a^ty FMRY-O. FMRY- 

6 5-1 t^Ctl^^l^^^o ^ LT. ei^-M^B S Y 

EN. MCEON. MCE 1 NiC<t:or77'y5/aP<^ 
yPMRY-O. FMRY-l(Cjt-r$-r-^f3t?-yy 
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aP«€rU FMRY-2. FMR Y-atCJt-r-S^i— 
^^^S^S6 0{i, 7^*yi/jL^tt; FMR Y-O-FM 

R Y- 1 9\ct^m<or^h'/y h^^-yjim^Mo e 

^{C^i;fcflf^43(07^'yi/apC:ei;FMRY-0. F 
MRY- liC:fctt§S^®)f^*^i|i|PF^nT. y'7yi^:x 
;<^UFMRY-2, F M R Y - 3 tC^^;}-- y lO 

E0N~MCE3N*^71^-h^n. 7^y5/^7t^U 
FMRY-0. FMR Y- nci;:5x-^^4?-U 

FMRY-2, FMRY-StC^t^-r-tJ'^^-UV^^a 
^tciS-rsiaf^sb^^Jf&^ti^o ^^ yi/i^e^U FMR 

T7^*y>':i;<^:U FMRY-2. FMRY-3k:J;S 
-2^^c;r/';^Xl^ipgP6 5-3«3vym-^:b^^ 

[0 0 5 6] ® I StCttSl 4tC^^n§®f^*tCfett 

-V-h*C^§o iP^. 7^'yi>a;<^'J FMRY-0. 30 
FMR Y-l i:. y^^yS^jLpt^r'J FMRY-2, FM 
R Y - 3 ^(C<fc^x-^;t<-y y<^*|gltg{CSSC/ci?lf^*< 

PD2. PD3^:0'tT;d-Kny I<0^ 

MCEO, MCE IN, MCE2N. M C E 3 N 3!)^^>«? 
ffiitc^a^tl^o tr>>--@^BSYN(D4TDt$^'r^ « 
a5fe(0m2 3-7yK^Yh-9''<<>/l/ (2nd- 

w) (omj^-c^y^^cmm'^n^ ^oiLt^^-^^y 
rcii-c^y^^mm^ti^o ^f-^^^-vymm 

U > tJ^^/^X P D ±-e:i<- V y^9- i: n w K fe^ 
®?g'rS(OJ&Btt$fc:46. SL<«77>yi/a^^y'\ 
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[0 0 5 7] SI 6fC{i]?fJO^jj6Wc^§7^'y'>^p« 
^U:^-KOyn>y^^;bVT^^n^o I^Sfc^^n^V 
^•y'>a.pc^i;;^-K 1 - Hi. ±IB*5S0*JT'^0#L/'c 
Yuyy D-^ 3XCi 3 - I cOlSfig^W-r^:^- K 
n>hD-53-2. ffitS[^i07^'y'>:iJ>«^';FMR 
Y-0~FMRY-1 9^^t?n-:e7;M^y 2. Stf 

*^fli0y^cfel^TfJ:. 77^yi/a^-€-ij(cjhr-r5r^^x 

T«^ttInlS7 O^att. ^iSmJEV p pCOiST^;?;- F3 
>hn-^3-2tCii35I'rs<t:^Jc;5:oTl^^o 
V p p A^7^ y i^a y tc^;5:^^JE^T0o /c 
^0«^(iil5^EV p p»T«iail5lSS7 o^^^m 
U ^j®1^7 Hc<i:oT;^-K3>hn-^3-2{c 
ii^JJ-r^o ;^-Favha-^3-2(i, cn^gtt. 
Si 7fc^^n§j:5fC. 75 y'>^:?<*^i;tc:d<— »J V 
y'x-:$f^aJ:^^-li:§fci?)O^j^€^M0EN. MCE 

ON, MCE 1 N^^y-hu y'-^^^-vy^'mm 

ii;mJEVpp<0^^;5:^iE^T. 'r;5:b^75yi^:xp« 
^ »;Of^gSS!l314>Jc;fett-5;l5^EV-p pOilF^^tO^T 
Ji. 75^ye^^pC^:U;e;-Kco^^i&f^i:i?^^-li:>5rc 

0^xL*l>^fiXf^S;?)^C<O4^jg:g:«ld3Rrtl«C-r5 
/ca6. ;*;-K3yhn-53-2{ilf>^-M^BSYN 
tcJ:se->-:t^^:&efilx.tf;?7-KV-fe^y htf^mTRttl^ 
^TIii^-rs<t3fc^oTi^So 0^t^u^^^^x^^g 
Ci. 75-yv'iLP«^y:^-KOtri;-:ti^^OTO3b^-^ 
mm^mpiXi^-^L.:t-^<iLrcCt^^^y'^Vy^^ 
-C'^rj:i^X^m^^CtK^':>X. y v y z/ :t i^^^) ii 
-K 1 - 1 fc;^- KU-tr>y h^l?-rs^^*^%^LfcC 

[0 0 5 8] ®1 8JC«it:(±Itt^L/c77^yi/apC^U 

F 1 ( 1 - 1 ) im^^tKt^'yTs^hmmmTT^^ 

n^o 77^yt/i;'«^:U*-Fl (1-1) ti. -evf 
7;V-yn-fe*y5/y^-a-y F (CPU) BO^ft 
JC. 7>tSrA.7^-bX- (RAM) 8 1-V>U- 

F-:t>U-^^:V (ROM) 8 2 ;^^«)i^^^n§/^ 
X8 3(C. ^y^'7x-X[51g| (1/F) 8 4^:ft'LT 
Ji^^tiSo cco«^k:^l>T. 75-y5/^p«^y;d- 
F 1 ( 1 - 1 ) «4-.X F^®t LT©C PUB 03b^7^> 
•IrXt-^o 

[0 0 5 9] ±^^5BffiJfc^ntfi;(TcOf^ffl^^A^^ 

(1) p<^:i;*-Ftcrta^n/c75'y>'iP«^y FM . 
RY-O-FMRY-1 9m(DXx-:$rX:J?-'J>i^. 
t5^^;&-F3>Fn-5 3 (3- 1) A^JS^JSI'T^ 
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^m^^S if ^ t r 4-.X K ^gjb^Stt 5 C i: tC ct T. ^ ISiay U -y ^-mm^f)^'^m^J:y'^ *y i/a U cOrii 

tO<fc5:5:5!lS?b^P.:nxhSSA^gfljK^n. v'Xt^AOX ®tl^§;^©tc?ijfflpr^{cf i:;b^T't COCt 

i:/c:i&f^ttiT'^oT^>. cnfcMtfLTs (8) ;^e>^> r^^Jt*>t^i;:/a^y^(0}g^r KUX 

;^7-H(0ffit^SJ#. MtefiP^^r'J^-K^Wffl^Sv'X FfcLTfiJ^TenTl^^i/^-r-^'' AAH" 

(3) ;^7"H3yhD-53, yyy>a^;< ^OJ^Sr KbxA:^ff'tc^^M^rjvy Kx-^A^t^ 

-!$'X;H-»;>^«aig«c^i;/cKif^4'K:!5'jt07-7*yi^a fc. *-F^>^':7x-Xfi±ie^«sfi?ijcDJ E I DA(0 

^^'jjcDvvFx-^^A^^-f h^nr. m^icm^o «»(c®^^n:^i\ ^^(c. y^yi^:x>^^vomi^ 

*^^>!r<Dx-r-3'x4^-yy^*«Kigfc;£;cfc®f^^M^j 30 ±mMmmicm^^ntm^<ommmfi'^mxmo 

^7j^LTt^si:^fc;^-FU'b^y ho^A^^^^nfc [0 0 6 3] (1) WLznfz^^mi'mmm^<Ki 

t ^^if by>r -Vzm^c^lt^ ctic Xr-^X3}<- 'J >i7t@l6g^;!;- Fn v F n-^;b^j|5t^ 
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(54) [Title of the Invention) 



MEMORY CARD 
(57) lAbstractl 
[Purpose] 

To realize a busy signal function in a memory card using flash memory with a data polling function, 
[Construction) 

In a memory card provided with multiple flash memory FMYR-0 - FMYR-19 having a status polling function which 
enables status polling by outputting information for reporting the completion of an automatic system operation such as 
auto-erasure, etc. from a first terminal Pl/07, a card controller 3 is adopted which outputs a busy signal BSYN externally 
indicating a busy state synchronous with an external indication of the automatic system operation, and waits for a state in 
which the information for reporting the completion of the operation is output from the above first terminal of all flash 
memory indicated by the operation and changes the above busy signal to the ready state. 

[Fig. 1] (pi, lower right) 
(left side) 

3 card controller 

JEIDA memory card interface 

MA 1-1 9 (common) 

MCEON - MCE19N (each device) 

MDO-6 (even-numbered byte common data buses) 

MD8- 1 4 (odd-numbered byte common data buses) 

PD0-19N (each device) 

4 local buses (data polling data buses) 
(right side) 

2 local memory 

4M-Flashx20 

FMRY-0 

Device 0 (even-numbered byte common data bus) 
FMRY-l 

Device 1 (odd-numbered byte conmion data bus) 
FMRY.2 
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Device 2 (even-numbered byte common data bus) 



FMRY-19 

Device 19 (odd-numbered byte common data bus) 
[Claims) 
[Claim 1] 

A memory card having multiple card interface terminals, multiple non- volatile memory units that are electronically 
erasable and writable and are equipped with a first terminal outputting information for reporting the completion of 
prescribed operations based on an indication from the above card interface terminals and a card controller that selectively 
accesses and controls the above multiple non-volatile memory units according to the information provided via the above 
multiple card interface terminals, and is characterized by the fact that the above card controller has 
a busy signal forming component that outputs a busy signal indicating a busy state from the prescribed above card 
interface terminals synchronous with the indication of the prescribed operation to the above non-volatile memory um'ts, 
waits for a state in which the infonnation for reporting the completion of the prescribed operation is output from the 
above first terminal of all flash memory indicated by the operation and changes the above busy signal to a ready state. 

(Claim 2] 

A memory card having multiple card interface terminals, multiple non-volatile memory units that are electronically 
erasable and writable and are equipped with a first terminal outputting information for reporting the completion of a 
prescribed operation based on an indication from the above card interface terminals, local buses that contain multiple 
polling signal lines combined individually with the first terminal for each non-volatile memory unit and data buses 
common to the multiple non-volatile memory units combined with other ckta input/output terminals, and 
a card controller that selectively accesses and controls the above multiple non-volatile memory units according to the 
information given via the above multiple card interface tenninals, and is characterized by the fact that 
the above card controller has a busy signal forming component that outputs a busy signal indicating a busy state from the 
prescribed above card mterface termmals synchronous with the indication of the prescribed operation to the above non- 
volatile memory units, waits for the state that the information for reporting the completion of the prescribed operation 
from the above first terminal of all flash menK)ry indicated by the operation and changes the above busy signal to a ready 
state, a device switch that cuts off the polling signal line corresponding to the non-volatile memory units, which is 
externally taken as die access target, from the card interface terminals for data input^output in response to the change of 
the busy signal to the busy state. 
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(Claim 3] 



The memory card described in Claim I or 2, characterized by the fact that the above respective non-volatile memory 
units indicate their operations by command data given thereto and the above card controller forms a control mode 
conresponding to the kind of externally provided command dau by a state transition control. 

[Claim 4] 

The memory card described in Claim 3, characterized by the fact that the above card controller has a control component 
for adopting state-transition control, especially for the respective non-volatile memory units. 

[Claim 5] 

The memory card described in Claim 1 or 2, characterized by the feet that the above card controller controls the busy 
signal forming component so that the busy signal is executed in the ready state to indicate a reset from the above card 
interface terminals when the busy signal forming component outputs a busy signal indicating a busy state. 

[Claim 6] 

The memory card described in Qaim 1 or 2, wherein the memory card is further provided with a detection circuit that 
detects an undesirable drop of a high-voltage for erasure or writing of non-volatile memory units and is characterized by 
the feet that the busy signal is execirted into the ready state by receiving a report of an undesirable drop of high- voltage 
made by the above detection circuit when the busy signal indicates the busy state. 

[Claim 7] 

The memory card described in Claim 1 or 2, characterized by the fact that the above ncm-volatile memory units indicate 
operation by means of provided command data, and include lump-sum erase operations in memory block units as 
indicatable operations and allows the assignment of multiple lump-sum erase target memory blocks by multiple times of 
address inputs in the indication of the erase operations, and the above card controller supplies unallotted data as 
commands to data input/output terminals of the non-volatile memory units when addresses for assigning the above erase 
target memory blocks are supplied to the non-volatile memory units being access target 

[Cbim 8] 

The memory card described in Claim I or 2, charactCTized by the fact that the above non-volatile memory units indicate 
their operations by provided coinmand data, including lump-sum erase operations in memory block units as indicatable 
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operations and allows the assignment of multiple lump-sum erase target memory blocks by multiple times of address 
inputs in the indication of the erase operations, and the above card controUer has a register that enables writing polling 
initialization data showing that the address input for assigning the above erase target memory blocks and outputs a busy 
signal by writing the above polling initialization data into the register. 

[Detailed Description of the Invention] 

[0001] 

(Field of Industrial Application] 

The present invention relates to a memory card loaded with multiple non-volatile memory which are electronically 
erasable and writable, e. g., a memory card using flash memory (also written as I/O card), and further relates to an 
effective tecimique applied to information processing system using the memory card. 

[0002] 

(Prior Art] 

Like EEPROM, a flash memory enables performing erasure and writing electronically and constructs its memory ceils 
with one transistor, and has the function of electronically casing all the memory cells in a lump or blocks of memory 
cells in a lump. Therefore, flash memory enables rewriting the stored information in a state mounted in a system (on 
board), seeking to shortening the rewriting time by the lump-sum erase function as well contributing to a decrease of the 
chip occupied area. 

[0003J 

For example, a 4 MB flash memory of Hitachi Co^ Ltd. (HN28F4001) is given as the flash memory. As described in a 
User's Manual published (month, year) from Hitachi Co., Ltd., the end of its operations can be externally confirmed 
during automatic writing and automatic erasure. For example, during auto^rasure, a specific data input/output terminal 
is kept to a low level until reaching the prescribed erased state by verifying it, and the terminal is given a high level by 
the erase ccwnpletion. A microprocessor, etc. indicating the auto-erasure to the flash memory recognizes the end of the 
operation with reference to a signal. 

[0004] 
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[Problems overcome by the invention) 



The inventors studied a memory card made by loading multiple, such as flash memory, having the status polling function 
described above, and discovered Aat the following points must be considered in order to tell whether operations, such as 
auto-erasure, etc. externally indicated by the memory card are ended. Namely, a signal representing a ready state or a 
busy state of entire memory card must be formed from a signal output for the status polling function of individual non- 
volatile memory units. When a signal output terminal for the status polling fimction in the non-volatile memory units is 
also used with other terminals such as data input/output terminal, etc., there is a circuit or a logic for matching the 
interface specification of the memory card or the interfece specification of the respective non-volatile memory units. 

I0005J 

One purpose of the present invention is to provide a memory card which enables integration of respective status polling 
functions of the multiple non-volatile memory units and externally reports a ready state and a busy state as the entire 
memory card. Another purpose of the present invention is to provide a memory card which is easily accessed and 
controlled for the built-in multiple non-volatile memory units. Still another purpose of the present invention is to provide 
a memory card which enables the prevention of malfunctions of built-in multiple non-volatile memory uiiits. 

[0006] 

The aforementioned purposes as well as other purposes arxi new characteristics are clarified from the description of the 
Specification and attached drawings. 

10007] 

[Problem resolution means] 

An outline of typical memory card in the invention disclosed in this application is as follows if illustrated simply. 
[0008] 

(1) The present invention is a memcHy card having multiple non-volatile memory units that are electronically erasable 
and writable and has a fimction of ou^utting information for nqxnting the completion of {^escribed operations such as 
auto-erasure or auto program operation in ^^ich the erasure or writing as well as verification are also automatically 
performed based on an external indication from a first terminal (also simply written as status polling function or data 
polling function hereafter) and a card controller that selectively accesses and controb the above multiple non-volatile 
memory units according to the externally provided information, and a card controller is adopted that outputs a busy 
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signal indicating a busy state to the externa! synchronous with the indication of the externally prescribed operations to 
the above non-volatile memory units, and waits for a state in which the information for reporting the completion of the 
prescribed operation from the above first terminal of all multiple non- volatile memory units indicates the operation and 
changes the above busy signal to the ready state. 

(2) When the first terminal for the information output as the status polling function is also used as one of data 
input/output terminals in the multiple non-volatile memory units, the first terminal for the information output as the 
status polling function in the respective non-volatile memory units may also be combined with individual polling signal 
lines for each non-volatile memory unit in order to make other non-volatile memory units read accessible in a period that 
the above busy signal is in the busy state, i. e., the prescribed non-volatile memory units are in the prescribed operations 
such as auto-erasure. At this time, other data input/output terminals of the multiple non-volatile memory imits are 
finished with connecting them to data buses conmion to the respective non-volatile memory units. 

(3) When the operations of above respective non-volatile memory units are indicated by provided command data, a form 
of producing a control mode corresponding to the kind of the command data for specifying the operational mode of the 
non-volatile memory units may also be adopted in the card controller to simplify the access control of the multiple non- 
volatile memory units based on the card controller. 

(4) When non-volatile memory units write conmiand data into other non-volatile memory units in an operation 
corresponding to its status polling fimction and non-volatile memory units in parallel and operated by command data 
separated from each other and perform parallel operations corresponding to respective status polling fimctions, a control 
component performing a status-transition control especially for the respective non-volatile memory units may also be 
adopted in the above card controller in order for the respective status polling functions to be simply integrated. 

(5) When a reset is indicated as part of the busy state, it is desirable that a busy signal be executed in the ready state to 
prevent the malfunction of the flash memory as part of the operation. 

(6) In order to prevent the malfunctj<Mi of the flash memory caused by an undesirable drop of a high voltage for the 
erasure or writing as part of the busy state, a detection circuit that detects an undesirable drop in the high-voltage and 
reports it to the above card controller may be provided, and the card controller n^y execute a busy signal in a ready state 
by receiving the report of the undesirable drop m the high- voltage given by the above detection circuit when the above 
busy signal is in the busy state. 

(7) When the erase operation is enabled by the memory block units and rion-volatile memory units of a fonn where the 
assignment of multiple erase target memory blocks is allowed by a plural number of address inputs, the supply end of 
assigned addresses of the erase target memory blocks, in other words, the erasure start of the multiple memory blocks 
made by the non-volatile memory units, is transmitted by a change in the signal, such as a chip enable signal supplied by 
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the non-volatile memory units. The card controller controls such a chip enable signal in the memory card At this time, a 
register that receives polling start data showing that the assigned address input of the erase target memory blocks is 
ended may be adopted and thereby the card controller may make its judgment in order that the card controller can surely 
recognize the supply end of assigned addresses of the erase target memory blocks. In other words, it can surely 
recognize the erase operation start timing of the multiple memory blocks for the non-volatile memory units. At this time, 
the busy signal is output in the busy state according to the writing of the polling starting data into the register. 

(8) When the erase operation is enabled by the memory block units and non-volatile memory units in a form where the 
assignment of multiple erase target memory blocks is allowed by plural address inputs, it is desired that the card 
controller supplies unallotted data as a command to the data input/output terminals of the non-volatile memory units in 
the supply of assigned addresses of the erase target memory blocks in order to prevent a malfunctions caused by 
undesirable command data given as data input into the assigned address inputs of the erase target memory blocks during 
the multiple inputs. 

10009] 

[Functions] 



Accordingly, the integrated control of individual start polling functions of the built-in non-volatile memory units by the 
card controller works in such a way that the start polling functions of the built-in non-volatile memory units are 
substituted in the busy state or the ready state of the memory card itself and externally reported By such an action, a host 
system for accessing the memory card does not need the processing of mdividual start polling of the non-volatile 
memory units, and a host system is opened from such a processing and the throughput of system is improved by 
receiving the above busy signal as an allotted signal. The adoption of the data polling signal lines inherent in the non- 
volatile memory units enables a read operation for other non-volatile memory units in parallel thereto and even the 
specific non-volatile memory units are provided in an action corresponding to the start polling function, thus the use 
convenience of the memory card and further the throughput of a system using memory cards are improved. Access 
control for the non*volatile memory units is facilitated by adopting a control mode for the non-volatile memory units 
based on the card controller as the state-transition control. Moreover, malfunctions of the non-volatile memory units 
buih-in in the memory card are prevented by making the busy signal to a ready state acoHtling to an indication of card 
reset in the busy state, making the busy signal to be a ready state when the high voltage for the erasure or writing reduces 
to an undesirable voltage as part of the busy state and supplies unallotted code data in the conmiand of the non-volatile 
memory units into the assigned address input of the erase targrt memory blocks as data input of the non-volatile memory 
units. 



[0010] 
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[Embodiment] 

The block diagram of a flash memory card relating to one embodiment of the present invention is shown in Fig. 1. A 
flash memory card 1 (also simply written as memory card hereafter) shown in Fig. 1 is a JEIDA memory card (type I), i. 
e., a memory card having an interface suited to a JEIDA memory card interface. The flash memory card 1 is provided 
with a local memory 2 and a card controller 3, and both are connected with a local bus 4 and constructed on a card 
substrate as a whole. The local memory 2 is not specially limited, but it is provided with 20 flash memory (HN28F4001) 
having a memory capacity of 4 MB made by Hitachi Co., Ltd. The flash memory are illustrated as FMRY-0 - FMRY- 
1 9 and also written as device 0 - device 19. The above card controller 3 controls the flash memory FMRY-0 - FMRY- 
19 from the external via the above interface suited to the above JEIDA. 

lOOllJ 

Here, the flash memory FMRY^ - FMRY-19 identical to each other are illustrated nrst. 
[00121 

The construction of external terminals of a flash memory FMRY-0 is shown in Fig. 19. The flash memory FMRY-0 
shown in Fig. 1 9 has 8-bit data input/output terminals PI/OO - PI/07, 1 9-bit address input terminals PAO - PA 1 8, input 
terminals PCEN of low enable chip selection signal (also written as chip enable signal), input terminals POEN of low 
enable output enable signal, input terminals of power-supply voltage such as 5 V, input terminals of earth potential Vj, 
such as 0 V, and input terminals of high voltage Vpp such as 12 V. The flash memory FMRY-0 of Fig. 19 is shown in a 
packaged state, but an unpackaged one may also be adopted in response to the construction of the card substrate. 

[0013] 

The block diagram of the fla^ memory FMRY-O is shown in Fig. 20. 
100141 

In Fig. 20, 100 is a memory array in which flash memory cells (also simply written as memory cells hereafter) 
constructed by a transistor of a two-layer gate structure with an insulating gate type electric field efifect are arranged in a 
matrix. The control gates of the flash memory cells are coimected to corresponding non-illustrated word lines, 
respectively, and the drains of the flash memory cells are connected to corresponding non-illustrated data lines, 
respectively and the sources of the flash memory cells are connected to a non-illustrated source line conunon to each • 
memory block. 
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[00151 



The operation of writing information into the memory cells is realized, for example, by applying a high voltage to the 
control gates and drains and injecting electrons into floating gates from the drain side by the avalanche injection. The 
threshold voltage seen from the control gates of the flash memory cells becomes higher than the memory cells of the 
erased state in which the writing operation is not performed. 

(0016) 

On the other hand, the erase operation is realized, for example by applying a high voltage to the source and withdrawing 
electrons on the source side from the floating gates due to a tunnel phenomenon. The threshold voltage seen from the 
control gates of a memory transistor is reduced by the erase operation. The threshold voltage of the memory cell 
transistor is made to a positive voltage level in either the written or erased state. The threshold voltage in the written state 
is mcr^ased and the threshold voltage in the erased state is reduced with respect to a word line selection level given from 
the word lines to the control gates. The memory cells can be constructed by one transistor without adopting a selective 
transistor by having such a relationship between the both threshold voltage and the word line selection level. 

[0017) 

In a read operation, the voltage applied to the drains and the control gates are limited to a relatively low value so that a 
weak writing to the above flash memory cells, i. e., an undesirable carrier is not inserted into the floating gates. For 
example, a low voltage of about 1 V is applied to the drains and a low voltage of about 5 V is applied to the control 
gates. Logic values "0", "1" of information stored in the memory cells can be determined by detecting the magnitude of 
a channel current flowing through the memory cell transistor by the applied voltages. 

[0018] 

In Fig. 20, an address ii^ut bufifer (AIB) 101 converts an address signal supplied from address input terminals PAO - 
PA 1 8 to an mtemally complementary address signal. The converted address signal is latched in an address latch circuit 
102. An X address decoder and word driver (XADEC) 103 decodes the X address signal latched in the address latch 
circuit 102, and the word lines are driven based on a selection signal, etc. obtained by decoding. The word driver drives 
the word lines by a voltage such as 5 V in the data read operation and drives the word lines by a high voltage such as 12 
V in tfie data write operation. The output of the v^ole word driver is made to be a low voltage level such as 0 V in the 
erase operation of data. 104 is a Y address decoder (YADEC) for decoding a Y address signal latched in the address 
latch circuit 102. 105 is a Y selector for selecting data lines accordmg to an output selection signal of the Y address 
decoder. 106 is a sense amplifier for amplifying a read signal of the data lines selected by the Y selectcu- 1015 in the data 
read operation. 107 is a data output latch for keeping the output of the sense amplifier. 108 is a data buffer for outputting 
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the data held by the data output latch 107. 109 is a data input buffer for incorporating externally supplied write data or 
command data, etc. The write data or command data incorporated from the data input buffer 109 are held in a data input 
latch 110. The write circuit 1 1 1 supplies a high voltage to the data lines selected by the Y selector 1 05 for bit data 
corresponding to a logic value "0" among the write data held in the data input latch 110. The high voltage for writing is 
supplied to the drains of the memory cells in which the high voltage is applied to the control gates according to the X 
address signal, and the memory cells are written to thereby. 

[00191 

The command data latched in the above data input latch 1 10 is supplied to a memory control circuit 112. The memory 
control circuit 112 receives the chip enable signal and the output enable signal supplied from terminals PCEN and POEN 
and controls various internal operations of the flash memory such as read, erase, write operations, etc. The memory 
control circuit 112 also supplies write data for write verification, etc. 

[0020] 

The operations of the flash memory FMRY-0 are decided by command data (also simply written as commands). The 
memory control circuit 112 has a non-illustrated command latch for latching the command data supplied from the data 
input latch 1 10 and a non-illustrated command latch for latching command data supplied from the data input latch 110 
and a non-illustrated command decoder for forming control signals corresponding to various operation modes. An 
operating voltage needed for the operations such as read, erasure, write, etc. is supplied to parts according to the 
operation modes by the control of the memory control circuit 112. 

10021] 

The kind of commands set up by the command data and their setup modes are shown in Fig. 21 . 
(0022) 

Although the incorporation of the conunand data is not especially limited, it is basically carried out by two cycles, i.e., 
the first cycle and the second cycle. The item of modes shown in the cycles indicates which of write or read this cycle 
belongs to, the item of addresses indicates the kind of addresses supplied by the cycle, and the item of data indicates 
command data suj^lied by the cycle. The kinds of commands are not especially limited, but they are as follows. 
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(1) Read memory 



Read memory is an operation mode for reading data from memory cells. Namely, if a conunand datum "OOH" is written 
into a flash memory in the first cycle, a datum Dout to be read in the second cycle is output. 

(2) Read ID 

Read ID is an operation mode for reading a product identification code (ID). If a conunand datum "90H" is written in the 
first cycle, a product identification code ID is output from an address assigned by a product identification address lA in 
the second cycle. 

I0023J 

(3) Chip erasure 

Chip erasure is an operation mode for erasing the whole chip in a lump. The the operation mode is indicated by writing a 
command datum **20H" in the first cycle and writing a command datum "20H" in the second cycle. 

(4) Block erasure 

Block erasure is an operation mode for performing the erasure in block units. The erasure of the blocks is performed by 
writing a conunand datum "60H" in the first cycle, writing a command datum "6011" in the second cycle and supplying 
an address BA of erase target blocks. 

(5) Erase verification 

Erase verification is an operation mode for perfonning verification for the erasure. Namely, if a command datum "AOH" 
and a memory address to be verified are written in the first cycle, a data of the address (EVD) is read in the second cycle. 

[0024] (6) Auto chip erasure 

Auto chip erasure is an operation mode for automatically performing the erasure and verifica-tion for the whole chip. It 
is carried out by writing a command datum "30H" in the first cycle and a ccanmand datum "30H" in the second cycle. If 
this operation mode is assigned, the erasure opera-tion is automatically carried out by the memory control circuit, 
therefore the erasure and verification made by an external control is not needed. If this automatic erasure is started, the 
end of the automatic erasure and verification can be confirmed externally by a status polling (also written as data 
polling). Namely, for example, if a low level-signal is output to the data input/output terminal PI/07 in the erase and 
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verification operations and then the erase and verification operations are ended, the output of the terminal is inverted to a 
high level. At this time, other data input/output tenninals I/OO - 1/06 are made to a high-output impedance state. 

(7) Auto block erasure 

Auto block erasure is an operation mode where an assigned block is automatically erased and the verification for the 
erasure is automatically performed. This is carried out by writing a command datum ^^OfT* in the first cycle, a command 
datum "20H" in the second cycle and supplying an address BA of the erase target block. If the operation mode is 
assigned, the erase and verification operations are automatically carried out by the memory control circuit, therefore the 
erasure and verification made by an external control is not needed. Similarly as the above, the end of the automatic 
erasure and verification can be externally confirmed by a status polling via the data input/ output terminal PI/07. 

(8) Program 

The program is an operation mode for perfuming writing, if a conmiand datum "401?* is written in the first cycle, a 
write datum PD is written into memory cells assigned by a program address PA in the second cycle. 

(9) Program verification 

The program verification is an operation mode for performing verification for writing, if a command datum "COH*' and 
a memory address to be verified are written in the first cycle, a datum PD of the address PVA is read in the second cycle. 

(0025) 

(10) Auto program 

The auto program is an operation mode where the writing is automatically performed and the verification for the writing 
is performed automatically. This is carried out by writing a command datum " 1 OH" in tfie first cycle and assigning a 
writing address and writing a datum PD in the second cycle. If this operation mode is assigned, the erase operation is 
automatically carried out by the memory control circuit, therefore the erasure and verification made by an external 
control is not needed. If this automatic writing is started, the end of the automatic write and verification operations can be 
externally confirmed by the status polling functions. Namely, for example, if an inversion level signal of corresponding 
bits of the write data is output to the data input/ou^ut tenninals PI/07 in the writing and verification operations and then 
the write and verification operaticMis are ended, the output of the terminal is inverted to a level of corresponding bits of 
the write data. At this time, other data input/output terminals I/OO - 1/06 are made to a high-output impedance state. 



(0026] 
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(11) Reset 



Reset is an operation mode for resetting the internal of the flash memory, and it is perfonned by writing a command 
datum "FFH" twice in the first and second cycles in case of resetting it after the first cycle of a program or an auto 
program, and writing the command datum "FFH" only once in case of resetting other states. 

[00271 

As is evident fi^ora the explanation of above commands, the operations of the flash memory are decided by the contents 
of command data written in the above first cycle and, according to demand, the second cycle. Writing of the command 
data is started by chip selection of the flash memoiy based on a chip enable signal. In other words, conmiand data are 
first incorporated into the flash memory by indicating a chip selection even if the writing of the conmiand data is not 
indicated by a write signal such as a write-enable signal from the external. Tnis is adopted as the first cycle. TTie 
necessity of a second cycle is determined by decoding the command data written in the first cycle with the memory 
control circuit. On account of such an operating specification, the flash memory adopted in this embodiment does not 
need a write-enable signal from the external as write indication signal. In the above operation modes, the output for data 
polling via data input/output terminals PI/O can be observed externally in a state that chip enable signals and output 
enable signals supplied via terminals PCEN and POEN of the flash memory are assorted, respectively in the operation 
modes auto chip erasure, auto block erase, auto program (simply auto opera-tion modes hereafter). 

(00281 

The memory interface of JEIDA in the memory card 1 relating to this embodiment is described hereafter, with reference 
to Fig. 1. 

10029] 

Namely, it has multiple address input temiihals 30 for inputting 24-bit address signals AG - A23, multiple control 
terminals 31 for inputting low-enable 2-bit chip enable signals CEIN, CE2N, low-enable write enable signal WEN, low- 
enable output enable signal OEN, high-enable reset signal REGN, data input/output terminals 32 for inputting^outputting 
16-bit data DO - D15, and control terminals 33 for outputtmg low-enable busy signal BSYN. 

[0030] 
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An example of external access modes to this memory card 1 is shown in Fig. 22. The access modes are decided by the 
above signals CE IN, CE2N and an address bit AO and roughJy divided into an access by a byte (8-bit) unit and an access 
by a word ( 1 6-bit) unit. 

[0031] 

The construction of the local buses 4 is described hereafter, with reference to Fig. I . 
[0032J 

The above 20 flash memory FMRY-0 - FMRY-19 are ahemately allotted to even-numbered bits (inferior 8 bits) and 
odd-numbered bits (superior 8 bits). Data input/output tenninals PI/OO — PI/06 of respective flash memory allotted to 
odd-numbered bits (device 1 , device 3 J ) are commonly connected to even^nxmibered command data buses MDO - 6 (7- 
bit) for each corresponding bit Similarly, data input/output terminals PI/OO - PI/06 of respective flash memory allotted 
to even-numbered bits (device 0, device 2, J ) are conmionly connected to odd-nimibered command data buses MD8 - 14 
(7 bits) for each corresponding bit. The data input/output terminal PI/07 of the flash memory FMRY-0 - FMRY-19 are 
individually connected to corresponding bit of the data polling data buses PEX)~19 (20 bits) for each device (flash 
memory). These data polling data busses PDO-19 are also used for data polling in the auto operation modes. The address 
input terminals PAO - PA 18 of the respective flash memory FMRY-0 - FMRY-19 are joined with a 19-bit common 
address buses MA 1-1 9. The chip selection for the fla^ memory FMRY-0 - FMRY-19 is individually made by 20-bit 
chip selection signals MCEON - MCE19N. An output enable signal MOEN for the flash memory FMRY-0 - FMRY-19 
is commonly supplied to the tenninals POEN of die flash memory FMRY-0 - FMRY-19. 

[0033] 

A block diagram of an example of the above card controller 3 is shown in Fig. 2. The card controller 3 is constructed by 
a memory control signal generating component 40 for generating control signals MCEON - MCE19N of the flash 
memory FMRY-0 - FMRY-19, MOEN, a data bus switch 41 for switching data buses DO-1 5 on the host side to data 
buses ME)0-6, MD7-14, PE)0-19 on the local bus side, a busy signal forming component 42 for forming a busy signal 
BSYN based on a value of polling data buses PDO-19, a write data storage component 43 for st(»ing write data for deter- 
mining the end of auto programs (bits D7, Dl 5 corresponded to write data to input/output terminal I/07 of the flash 
memory, and a control component 44 for forming these control signals. 
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10034] 



The above memory control signal generating component 40 forms the chip enable signals MCEON - MCE19N 
according to the correspondence shown in Fig. 22 and further forming the output enable signal MOEN based on OEN. 

10035] 

The data bus switch 41 switches the connection with the host side data buses DO-15 and the local side device MDO-6, 
MD8-14, PDO-1 9 based on a correspondence shown in Fig. 22. Namely, the data buses EX)-6, D8-14 are connected to the 
local side devices MDO-6, MD8-I4 anyway or the data buses D7, D15 are connected to the local side devices PDO-1 9 
anyway. For example, if a word access to the flash memory FMRY-0, FMRY-1 is assigned, the data buses DO-6 are 
comiected to the local side devices MDO-6 and the data buses D8-14 are connected to the local side devices MD8-14, the 
D7 is connected to the bus PDO joined with the data input/output terminal PI/OO of the flash memory FMRY-O and the 
Dl 5 is connected to the bus PDl joined with the data input/output terminal PI/OO of the flash memory FMRY-1 in the 
conunand writing, etc. For example, when the operation assigned by that command is an auto operation mode, the PDO, 
PDl are cut out of the data buses D7, D15 and supplied only to the busy signal forming component 42. 

(00361 

The control component 44 controls the internal of the card controller 3 by a status-transition control as shown in Fig. 3. 
Although cases of auto operation modes are typically shown in Fig. 3, 7 states are transited by commands for the flash 
memory, and control operations of the card con-troller are corresponded to operations of the devices (flash memory) 
illustrated by Fig. 2 1 . Similar state-transition controls are also adopted for other operation modes not shown in Fig. 3. 45 
is a polling start register in Fig. 2. The polling start register 45 is a register which enables writing information showing 
the end of writing of block addresses taken as erase target in the auto block erasure where multiple erase target block 
addresses are taken to be assignable. 

[0037] 

The block diagram of an example of the busy signal forming component 42 is shown in Fig. 4. This busy signal forming 
component 42 is constructed by an auto command (commands indicating the above auto operation modes) end 
determination component 50 and a busy register 51 . 

(0038] 

The above auto command end determination component 50 has a function v/^ch compares values of data input/output 
terminal PI/07 (PD bus) of the flash memory and write data of the write data storage component 43 and determines the 
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end of internal processing of the flash memory for each flash memory when an auto program is assigned and has a 
function that determines the end of mtemal processing of the flash memory for each flash memory by detecting that the 
values of data input/output temainal PI/07 (PD bus) of the flash memory become "1" fix)m "0" when the auto chip 
erasure and the auto block erasure are assigned. Namely, the auto command end determination component 50 has bits of 
data buses PDO-19 for data poJJing and comparison circuits COMPO - C0MP19 for comparing data bits supplied from 
the above write data storage component 43 by bit correspondence. In the write data storage component 43, the write data 
bits are stored in the auto program operation mode. High-level data such as logic "1" are stored in other auto operation 
modes. The comparison circuits COMPO - C0MP19 are corresponded to the flash memory FMRY-0 - FMRY-19. 
Comparison operations for these correspond to flash memory for the chip selected by address signals AO, A20-23, but 
are indicated by a control signal 52. The coincidental state of comparison results in all the comparison circuits indicated 
by the comparison operations is reported to the control component 44 by an end signal 53. The output of comparison 
circuits indicated by the comparison operations maintains a low level until the above two inputs coincide. The outputs of 
comparison circuits for non-selective comparison operations is not especially limited, but it is made to a high-output 
Impedance state. The outputs of these comparison circuits COMPO - COMPi9 are supplied to the busy register 51 . 

I0039J 

The above busy register 51 is a register which expresses the internal processing state of the flash memory FMRY-0 - 
FMRY-19 by 1 bit for each flash memory. A busy state is expressed by taking an auto conunand in a flash memory 
taken as an access target as a write and taking the bit corresponding to this flash memory as a logic value "0" from a 
logic value "1". It is carried out by a control signal from the control component 44. The values of busy register 51 should 
be readable from the host side and are output to the buses DO -D7 by reading register addresses allotted in the busy 
register 51. Moreover, the value of each bit of the busy register 51 is adopted as busy signal BSYN by a negatively 
logical logic sum circuit and output to the host side. 

[0040] 

Namely, the busy register 51 takes a 20-bit construction corre^nding to 20 flash memory bit by bit The busy register 
51 enables presetting each bit by a signal from the control component 44. The input of each bit of the busy register 51 is 
combined with the output of the comparison circuits COMPO - C0MP19, and the output of each bit of the busy register 
51 is inverted and supplied to a NOR gate circuit 55, and the output of the NOR gate circuit 55 is adopted as a busy 
signal BSYN. The above control signal 54 presets a logic vahie *'0" to bits cofresponding to flash memory to be a bit 
selected by the address signals AO, A20 - A23 and a logic value "1" to bits other than the above bits. Accordingly, if the 
preset of the busy register 51 is performed, the busy signal BSYN is made to a low level, it externally reports that the 
memory card is in a busy state. This state is maintained until the flash memory accessed at that time ends the auto 
command operations and all the outputs of the prescribed comparison circuits are made to the logic value "I". If the 
internal processing of the flash memory are ended, the value of busy signal BSYN is changed from the logic vahie ^'O" 
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being the busy state to the logic value "1" being the ready state based on an end signal from the auto command end 
determination component 50. Moreover, contents of the busy register 51 can be output to the data buses DO - D7 by an 
output control signal 56 from the control component 44 and externally monitored. 



[0041] 



All of the operations of the flash memory relating to this embodiment are simply explained hereafter, with reference to 
Fig. 1 and Fig. 2. For example, when commands are written into the flash memory FMRY-0, FMRY-1 by word access 
from the host side, even-numbered byte side commands of DO - D7 are supplied to MDO-6 (even-numbered byte side 
command buses) and PDO (polling data bus for the flash memory FMRY-O) by the data bus switch 41 and odd- 
numbered byte side commands of D8 - D15 are supplied to MD7-14 (odd-numbered byte side command buses) and 
PDl (polling data bus for the flash memory FMRY-1) by the data bus switch 41, thereby the respective commands are 
written into the flash memory FMRY-O (even-numbered bytes) and the flash memory FMRY-1 (odd-numbered bytes). 



10042] 



When these commands are auto write (auto program), auto chip erasure of auto-erasure and auto block erasure of auto- 
erasure, the memory signal forming component 40 individually outputs chip enable signals MCEON - MCE19N to 
terminals PCEN of the flash memory, conunonly generate an output enable signal MOEN to teiminals POEN of each 
flash memory and starts operations corresponding to data polling functions. Namely, the busy signal BSYN output from 
the busy signal forming component 42 is made to a low level and the busy state of the memory card is reported to the 
host side. These controls are taken based on values of commands (second commands) written from the external in the 
second cycle. These control modes are taken as modes in which the states shown in the state-transition diagram of Fig. 3 
as described above are transited according to the conunands of the flash memory, and control operations of the card 
controller are decided so as to follow up or correspond to the operations of the flash memory. 

[0043] 

An example of the state-transition control in case of indicating the auto chip erasure in the memory card is shown in Fig. 
5. Particularly, a case that commands for indicating the auto chip erasure are written into the flash memwy FMRY-O, 
FMRY-1 by word access is shown as one example in Fig. 5. 



10044) 

If "30h" is written as the first conmiand at the beginning, the state number in the state-transition diagram of Fig. 3 is 
transited from '*000" of a vraiting state to "OOr of an auto chip erase setup state. Next, if "30h" is written as the second 
command, the state number is transited from 'DOr to "010" of an auto chip erase polling state. Thereby, the busy signal 
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forming component 42 asserts the busy signal BSYN to an enable level, such as a low level to the external. Moreover, 
for the flash memory FMRY-0, FMRY-1 , it asserts the output enable signal MOEN and the chip enable signals MCEON, 
MCEIN to a low level according to a specification for starting operations corresponding to the above status polling 
functions therein. Hence, the output of data input/output terminal PI/07 of the flash memory is made to a low level and 
the outputs of other data input/output terminal PI/OO - PI/06 are made to a high-output impedance state. Meanwhile, the 
erasure and verification of whole chip are carried out according to the above auto chip erasure in the flash memory 
FMRY-0, FMRY-1. If the erasure and verification of whole chip of the flash memory FMRY-0, FMRY-1 are ended, the 
output of the data input/output terminal PI/07 in both the flash memory FMRY-0, FMRY-1 is inverted to a high level. 
This state is transmitted to auto command end determination component 50 via data polling data buses P£)0, PDI , and 
the auto command end determination component 50 reports the end of the auto chip a-asure to the control component 44 
by an end signal 53. The control component 44 returns the internal controlled state to a command waiting state by that 
end signal. Thereby, the memory signal forming component 40 negates the control signal MOEN and chip enable signals 
MCEON, MCEIN to the flash memory. On the other hand, the busy register 51 receives the determination result of the 
auto command end determination component 50, thereby the busy signal BSYN is negated to a high level, on the basis of 
which the end of the auto chip erasure can be externally judged. For example, a non-illustrated external host system can 
receive the results as an allotment demand synchronous to the change of the busy signal from a low level to a high level. 

[0045] 



An example of an operation timing chart in case that an auto program command is written in the flash memory FMRY-0, 
FMRY-1 by word access is shown in Fig. 6. 



(0046] 



If a command "lOIT' is written in the first cycle (Ist-W) and a program data (PD) is written in the second cycle while 
externally supplying a program address (PA), a busy signal BSYN is made to a low level at the end of indication of the 
second cycle fix)m the external, i. e., synchronous with the build-up of a write enable signal WEN (time Tl) to become a 
busy state for telling a non-illustrated external host system, etc. that the flash memory of the memory card 1 comes into 
an internal processing state. At ^ time, the busy register 51 holds information lowing whether it is the busy state for 
each flash memory, therefore the non-illustrated host system can confirm which flash memory is in the busy state by 
reading contents of the busy register 51. Next, after a lapse of e. g., minimum 120 ns (a value prescribed by a 
specification of flash memory) form the edge, chip enable signals MCEON, MCEIN and an output enable signal MOEN 
are asserted and operations corresponding to data polling fimctions of the flash memory FMRY-0, FMRY- 1 are started. 
After the build-up of above chip enable signals MCEON, MCEIN, polling data from the flash memory are not 
ascertained until a l^se of e. g., 150 ns. Therefore, after a lapse of the time 150 ns, the auto conmiand end determination 
component 50 starts a comparison of input from the polling data buses PDO, PDI (polling data) stored write data of the 
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write data storage component 43. If the stored write data of the write data storage component 43 and the poUing data 
(data on the PDO, PDl) are coincident, the auto program is completed, therefore two bits of the busy register 51 
corresponding to the flash memory FMRY-0, FMRY-1 being access targets are changed from a logic value "0" to a logic 
value "1" by detecting the state of the auto command end detemiination component 50. Thereby, the busy signal BSYN 
is inverted from a low level to a high level. This enables recognizing that the processing of the auto program in the 
memory card is ended in the non-illustrated host system. The stored write data mentioned here are data of D7, D15 
latched at the edge shown by T 1 . 



[0047] 



An example of an operation timing chart in case that an auto chip erase command is written in the flash memory FMRY- 
0, FMRY-1 by word access is shown in Fig. 7. A difference of operations from the auto program shown in Fig. 6 is only 
a difference of method of determining the polling data. Namely, the polling data output from the data input/output 
terminal PI/07 of the fiash memory show that the flash memory are in the internal processing in case of the logic value 0 
and mean that the flash memory end the internal processing in case of the logic value 1 . Therefore, the auto command 
end determination compwient 50 detects it in the operation mode and detects that the logic value becomes "1" to invert 
corresponding bits of the busy register 51 to the logic value A detailed illustration is omitted because other events 
are same as Fig. 6. 



(0048) 



One example of an operation timing chart in case that an auto block erase conmiand is ^vritten in the flash memory 
FMRY-0, FMRY-1 by word access is shown in Fig. 8. 



100491 



A difference from the afore-mentioned two auto conmiands lies in the fact that the timing for starting the data polling 
cannot be univocally determined in the card controller 3 because multiple block addresses (BA) can be input frt>m the 
non-ilhistrated host system. Therefore, a polling start register 45 is provided in the control component 44, if block 
address input cycles (pluraQ are ended, the data of logic vahie "1" is written into this polling start regi^er 45 in the non- 
illustrated host system, thereby the data polling is started. More specifically, the chip enable signals MCEON, MCEIN 
are asserted synchronous with the end of above write operation (build-up edge of the chip enable signal WEN at a time 
T2) for the polling start register 45, the opwation corresponding to the data polling function of the flash memory is 
started and the busy signal BSYN is asserted to a low level. Similarly as above, the chip enable signals MCEON, 
MCEIN are asserted, then a determination of \^ether the internal processing of the flash memory is ended is started 
after a lapse of ISO ns, the determination technique is same as the auto chip ^asure, the processing is determined to be in 
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progress by the logic value "0" of the polling data supplied from the data input/output terminal PI/07 of the flash 
memory and determined to be ended by the logic value " I 

[0050) 

A liming chart for illustrating the prevention of malfunctions during the block address input in the auto block erasure is 
shown in Fig. 9. A state that block addresses are supplied throughout the second cycle or after is shown in Fig. 9. If the 
block addresses are supplied to the memory card 1 from the second cycle on, the block addresses are also supplied to 
access target flash memory. At this time, the data input is not cared, i. e., disregarded in the specification of flash 
memory. However, if such codes corresponding to reset conmiands are supplied from the disregarded data buses to the 
flash memory, it is feared that the flash memory are undesirably reset. Accordingly, as shown in Fig. 9, a code data 
"AAH" is coercively input into local data buses (even-numbered byte side: PDO, MDO-6, odd-numbered byte side: PDl, 
MD8-14) by the card controller 3 so as not to be undesirably reset for preventing the fear of such malfunctions during the 
block address input Here, the code data "AAH*' are ail code data which are not adopted as the conunand data illustrated 
by Fig. 21, and they are essentially taken as such code data meaning non-operation. 

[00511 

The operational concept shows that other flash memory are made readable in the data polling. In Fig. 10, cases that the 
flash memory FMRY-0, FMRY-1 are in data polling and the flash memory FMRY-2, FMRY-3 are memory read are 
shown. Namely, the polling data ou^ut from the flash memory FMRY-0, FMRY- 1 are sent to the busy signal forming 
component 42 via PDO, PDl inherent in the flash memory. At this time, if the flash memory FMRY-2 FMRY-3 are read, 
the even-numbered data are output via the PD2 and MDO-6 and the odd-numbered data are output via the PD3 and 
MD7-I4. Thus, the read operation from other flash memory can be per-formed in the data polling because the data 
polling data buses PDO- 19 are individually provided for each data input/output terminal Pl/07 in the flash memory 
FMRY-0 -FMRY-19. 

[0052] 

A timing chart of reset operation of the memory card 1 in operations corresponding to the data poUing functions of the 
flash memory is shown in Fig. 1 1 . By the same chart, if a card reset signal RESETP is asserted frcHn the host side noi>- 
ilhistrated in the memory card 1 in the operations corresponding to the data polling functions of the flash memory 
FMRY-O - FMRY-1 , the busy register 51 is initiated. Thereby, the busy signal BSYN is made to be a high level and a 
ready state is externally reported, the signals MOEN, MCEON, MCEIN for performing operations corresponding to the 
polling fimctiwi are negated in the flash memory, and the operations corresponding to the data polling state of the flash 
memory are forceably ended. By this operation timing, if the card reset signal RESETP is asserted, the card controller is 
initiated, and the polling state of the flash memory is also ended corresponding. However, in case of no reset teminal in 
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the flash memory, the processing is continuously perfonned based on auto commands inside the flash memory and the 
internal state of the flash memory is not reflected by the busy signal BSYN even if the data polling of the flash memory 
is ended. 

[0053] 

An operation timing chart when the busy signal at the time of card reset reflects the above internal state of the flash 
memory is shown in Fig. 12. In other words, when the card reset is indicated in the data polling, the controller 44 does 
not perform the reset of the busy register 51 and continues the data polling based on the busy signal BSYN. Namely, the 
state of asserting the busy signal BSYN to a low level is maintained and the control signals MOEN, MCEON, MCE IN to 
the flash memory are asserted as they are even if the card reset is indicated by the reset signal RESETP. Thereby, the 
operation corresponding to the polling function is not ended synchronous with the card reset, and the busy signal NSYN 
is negated to a high level to end the data polling at a time that the internal processing of the fla^ memory based on the 
auto commands at that time. 

[0054] 

An embodiment which enables the execution of auto commands in other flash memory during operations corresponding 
to data polling functions. A control component 64 given by adding device 0 control component 65-0 - device 19 control 
component 65- 1 9 to the control component 44 as shown in Fig 2 is adopted for each of flash memory FMRY-0 - 
FMRY-19, and the card controUer 3-1 is constructed so that a memory control signal forming component 60 is 
separately controlled for each flash memory. The other constructions are same as Fig. 2, and symbols same as Fig. 2 are 
attached to circuit blocks of same functions as those shown in Fig. 2 to omit their detailed description. In the above 
device 0 control component 65-0 - device 19 control component 65-19, the state-transition control as shown in Fig. 3 can 
be taken for each flash memory. Accordingly, the output enable signal MOEN in the control component 64 are 
controlled accordmg to the state of individual flash memory along with the control signals MCEON - MCE19N in the 
memory control signal forming component 60. 

[0055] 

A timing chart in case that an auto chip erase conmiand is executed separately for multiple flash memory Fig. 1 3 is 
shown in Fig. 14. According to Fig. 14, when the flash memory FMRY-O, FMRY-1 perform the auto chip erase 
command in the word access mode and meanwhile the flash memory FMRY-2, FMRY-3 write the auto chip erase 
command, the FMRY-O, FMRY-1 and FMRY-2, FMRY-3 show operations which are state-transition controlled 
separately. Namely, if the auto chip erase command for the flash memcwy FMRY-O, FMRY-1 is written, the device 0 
control component 65-0 and device 1 control component 65-1 detamine it Then, the busy signal is applied at a low 
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Jevel and operations corresponding to the data polling function for the flash memory FMRY-0, FMRY-1 is started by the 
control signals MOEN, MCEON, MCEIN. At this time, if the auto chip erase command for the flash memory FMRY-2, 
FMRY-3 is written from the external, the device 2 control component 65-2 and device 3 control component 65-3 
recognizes the command. The memory control signal forming component 60 negates the output enable signal MOEN 
conmion to the flash memory FMRY-0, FMRY-1 , in other words, the operation in the flash memory FMRY-0, FMRY-1 
in an operation corresponding to the current polling function is interrupted, and the auto chip erase command is written 
into the flash memory FMRY-2, PMRY-3. Subsequently, the output enable signal MOEN and the chip enable signals 
MCEON - MCE3N are applied, the operation corresponding to the data polling function based on the flash memory 
FMRY-0, FMRY-1 is restarted and the operation corresponding to the data polling function based on the flash memory 
FMRY-2, FMRY-3 is started. If the end of the auto chip erasure based on the flash memory FMRY-0, FMRY-l is 
determined via the data input/ouq)ut terminal PI/07, the device 0 control component 65-0 and device 1 control 
component 65-1 are transited to the command waiting state. Successively, if the end of the auto chip erasure based on the 
flash memory FMRY-2, FMRY-3 is determined via the data input/output terminal PI/07, the device 2 control 
component 65=2 and device 3 control component 65-3 are transited to the command waiting state, and a busy signal 
BSNY is negated therewith. 



[0056] 



Fig. 1 5 is a timing chart showing the state of the local bm 4 during the operation shown in Fig. 14 in more detail. 
Namely, the operations corresponding the data polling functions based on the flash memory FMRY-0, FMRY-1 and the 
flash memory FMRY-2, FMRY-3 are perforaied in parallel, and respective pollmg data being the outputs of the data 
input/output terminal PI/07 are sent to the auto command end detennination component of the card controller 3-1 via the 
polling data buses PDO, PDl and the polling data buses PD2, PD3, respectively and separately. The card controller 3-1 
receives the data, makes the end detennination of the data polling functions separately and controls the control signals 
MOEN, MCEON, MCEIN, MCE2N, MCE3N controlled respectively and separately. The build-up timing of the busy 
signal BSNY is synchronized with the end timing of the earliest second conunand cycle (2nd-W), and that build-up 
timing is synchronized with the timing when the internal processing of the flash memory is ended. Moreover, the 
operations corresponding to the data polling functions started earlier are t^porarily intemipted to avoid the collision of 
the polling data and command on polling data buses PD or enable the command writing into tiie flash memory at the 
time of command writing during the operations corresponding to the data polling functions. 



[0057] 

A block diagram of the flash memory card relating to still another embodiment of the present invention is shown in Fig. 
16. This is same as the above embodimerits in that a flash memory card 1-1 is provided with a card controller 3-2 having 
the functions of the card controller 3 or 3-1 illustrated by the above embodiments, a local memory 2 containing multiple 
flash memory FMRY-O - FMRY-1 9 and local buses 4. In this embodiment, when a high voltage Vj^ needed to do erasure 
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or writing for flash memory is cut off or abnormaUy reduced to a low level during operations corresponding to data 
polling functions, a high voltage Vppdrop detection circuit 70 is provided and the drop of high voltage Vpp is reported to 
the card controller 5-2 in order to avoid malfunctions. When the high voltage Vpp is lower than a prescribed voltage 
necessary for the flash memory, the voltage Vppdrop detection circuit 70 detects this state and reports it to the card 
controller 3-2 by a control signal 71 . The card controller 3-2 receives it and,' as shown in Fig. 1 7, negates the control 
signak MOEN, MCEON, MCE IN for outputting polling data to the flash memory. At this time, the flash memory end 
the internal processing in an abnonmal state due to the abnormal vohage drop of the high voltage Vpp. The abnormal 
voltage drop of the high voltage Vpp in the data polling, i. e., the unallowable drop of the high voltage Vpp in the internal 
processing of the flash memory is regarded as an abnormal operation of the flash memory card and the non-illustrated 
host system can detect this state, dierefore the card controller 3-2 maintains the busy state based on the busy signal 
BSYN, e. g., until a card reset is indicated. The non-illustrated host system can detect that an abnormality requiring the 
card reset occurs in the flash memory card 1-1 by detecting that the period of busy state of the flash memory card is more 
than a predetermined period to accomplish a time over with a watchdog timer, etc, 

10058) 

A system construction example applied with the flash memory card 1 (1-1) illustrated above is shown in Fig. 1 8. The 
flash memory card 1 (1-1) is connected to a bus 83 by which the a central processing unit (CPU) 80, a random access 
memory (RAM) 81 and a read only memory (ROM) are conunonly connected via an interface circuit (I/F) 84. In this 
construction, the CPU as a host system accesses to the flash memory card 1 (1-1). 

10059) 

According to the above embodiment, there are the following working effects. 

(1) Since the card controller 3 (3-1) integrally controls individual status polling functions of the flash memory FMRY-0 
- FMRY- 1 9 built-in in the memory card, the status polling functions of the flash memory can be substituted into the busy 
state or the ready state of the memory card itself and reported to the external. Accordingly, the host system for accessing 
the memory card 1 (1-1) does not need an individual status polling processing of the individual flash memory, the host 
system is opened from such a processing by receiving the above busy signal BSYN as an allotment signal, thus the 
throughput of system can be improved. 

(2) By adopting the data polling signal lines PDO - PD19 inherent in the flash memory, even if a specific flash memory 
is in an opmtion corresponding to its status polling function, a read opera-tion for other flash memory is enabled parallel 
thereto, etc., thus the use convenience of the memory card and further the throughput of system using the memory card 
can be improved. 
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(3) The card controller 3 (3-1) has a form of producing a control mode corresponding to the kind of command data 
specifying operation modes of the flash memory by the state-transition control, therefore the access control of a non- 
volatile memory device conresponding to the command data can be simplified. Namely, a synchronous control or a 
synchronous operation with the built-in flash memory can be easily realized. 

(4) By using the card controller 3-1 in which a control component for performing the above state-transition control 
especially for the respective flash memory is adopted, command data are wrinen into other flash memory during an 
operation of a flash memory according to its status poUing function, and flash memory which are in parallel operated by 
command data separated from each other can simply integrate respective status poUing functions even when the 
respective operations corresponding to the status polling functions are performed in parallel. 

<5) When the memory card is as part of performing operations corresponding to the data polling functions, i. e., when a 
busy signal shows the busy state or an indication of card reset is given, malfunctions of the flash memory during the • 
operations as part of busy state can be prevented by enforcing the busy signal in a ready state. 

(6) The malfunctions of the flash memory due to an undesirable drop of a high voltage for erasure or writing as part of 
the busy state can be prevented by providing a detection circuit 70 for detecting the undesirable drop of a high voltage 
for writing or erBsure, receiving the undesirable drop of high voltage based on the above detection circuit by the above 
card controller when the above busy signal is in the busy state and enforcing the busy signal in the ready state. 

(7) When flash memory capable of performing liunp-sum erase operations of single or plural memory block units are 
loaded in the form of allowing the assignment of multiple erase target memory blocks by multiple times of address 
inputs, a register which receive polling start data showing the end of assigned address inputs of the erase target memory 
blocks from the external is adopted, thereby the card controller can surely recognize the supply end of assigned addresses 
of the erase target memory blocks and use the erase function of the flash memory capable of the lump-sum erasure of 
multiple blocks to the maximum. This can shorten the erase time as a whole by the memory block units as compared 
with a memory card which can only erase each single memory block. The throughput of system can also be improved in 
this point. 

(8) Moreover, malfunctions caused by giving undesirable command data into the assigned address inputs of the erase 
target memory blocks as data input throughout multiple times can be prevented by supplying an unallotted data "AAIT* 
as command to the data input/output terminal of the flash memory during the supply of the assigned address supply of 
the erase target memory blocks. 

[0060) 
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The invention made by the inventors is specifically illustrated based on the embodiments, but the present invention is not 
limited to the examples, and various modifications can be made in a range where there is no deviation from the substance 
of the present invention . 



10061] 



For example, the non-volatile memory units are not limited to the flash memory and may also be EEPROM. Their 
number is also not limited to 20 and can be properly changed. Moreover, the card interfece is not limited to the 
specification of JEIDA of above embodiments. Furthermore, the kind of operation modes of the flash memory and 
contents of operations in the operation modes are not limited to the above embodiments, and the embodiment of various 
modifications is possible. 



[0062] 

{Efficacy of the Invention] 

Effects obtained by typical inventions disclosed in this application are briefly described as follows: 
[0063] 



(1) The status polling functions of buih-in non-volatile memory imits can be substituted into the busy state or the ready 
state of a memory card itself and reported to the external by integrally controlling individual status polling functions of 
the built-in non-volatile memory units by the card controller. Thereby, the host system for accessing the memory card 
does need individual status polling processing of individual non-volatile memory units, the host system is opened fi-om 
such processing by receiving the above busy signal as allotment signal, etc., thus the throughput of system can be 
improved. 

(2) By adopting the data polling signal lines inherent in the non-volatile menu)ry units, even if a specific non- volatile 
memory device is in an operation corre^nding to its status polling function, a read operation for other non-volatile 
memory units is enabled in parallel thereto, etc., thus the use convenience of the memory card and further the throughput 
of system using the memory card can be improved. 

(3) The access control for non-volatile memory units can be easily made by adopting the control mode for the non- 
volatile memory units based on the card controller as the state-transition control. Fch* exan^^Ie, a control synchronized 
with operations of the non-volatile memory units becomes easy. 
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(4) A cx)ntribution can be made to preventing malfiinctions of the non-volatile memory units built-in in the memory card 
by making the busy signal to the ready state according to an indication of card reset in the busy state, making the busy 
signal to the ready state when the high voltage for erasure or writing reduces to an undesirable voltage as part of busy 
state and supplying unallotted command data to commands of the non-volatile memory units as data input of the non- 
volatile memory units during the assigned address inputs of the erase target memory blocks. 
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[Brief Description of the Drawings] 

[Fig. 1] Block diagram of flash memory card relating to one embodiment of the present invention. 
[Fig. 2] Block diagram of one example of card controller shown in Fig. 1 . 
[Fig. 3] State-transition diagram of control based on state-transition control of control part. 
[Fig. 4) Block diagram of one example of btisy signal forming component shown in Fig. 1. 

[Fig. 5] Timing chart showing one example of state-transition control in case of indicating auto chip erasure in memory 
card of this embodiment 

[Fig. 6] Operation timing chart of one example in case of writing auto program command by word access in flash 
memory. 

(Fig. 7] Operation timing chart of one example in case of writing auto chip erase command by word access in flash 
memory. 

[Fig. 8J Operation timing chart of one example in case of writing auto block erase command by word access in flash 
memory. 

[Fig. 9] Timing chart for illustrating malfunction prevention during block address inputs in auto block erasure. 
[Fig. 10] Illustrative diagram showing operation concept which indicates that other flash memory are readable in data 
polling. 

[Fig. 11] Timing chart of one example of reset operation of memory card in data polling. 
[Fig. 12] Operation timing chart when busy signal at the time of card reset reflects interna! state of flash memory. 
(Fig. 13] Block diagram of card controller enabling execution of auto command in other flash memory in data polling. 
[Fig. 14) Timing chart of one example in case of executing auto chip erase command separately for multiple flash 
memory in Fig. 13. 

[Fig. 15] Timing chart showing state of local buses in operations shown in Fig. 14 in more detail. 
[Fig. 16] Block diagram of flash memory card having function of detecting high voltage drop. 
(Fig. 17] Operation timing chart of flash memory card of Fig. 16. 

(Fig. 18] Block diagram of one example of system construction applied with flash memory card relating to embodiment 
of the present invention. 

(Fig. 19] Illustrative diagram showing construction of external terminals of flash memc«y. 
(Fig, 20) Block diagram of one example of flash memory. 

[Fig. 21) Illustrative diagram showing kind of commands set up by command data for flash memory and their setup 
modes. 

(Fig. 22] Illustrative diagram showing one example of access modes from external to memory card. 
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[Description of the Symbols) 



1 flash memoiy card 

2 local memory 

3 card controller 

4 local buses 

FMRY-0 - FMRY- 1 9 flash memoiy 

PI/OO - PI/07 data input/output terminals 

MDO-6 even-numbered byte common data buses 

MD8-14 odd-numbered byte common data buses 
PDO-19 data polling data buses 

40 mem(Hy control signal forming part 

4 1 data bus switching part 

42 busy signal forming part 
BSYN busy signal 

43 write data storage part 

44 control part 

45 polling start register 
RESETPcard reset signal 

50 auto command end determination part 

51 busy register 
3-1 card controller 

60 memory control signal fonning part 
64 control part 

65-0 - 65- 1 9 device 0 control component - device 1 9 control part 

1-1 flash memory card 

3-2 card controller 

70 high voltage Vpp drop detection circuit 

Vpp drop high voltage 

|Fig.l] 

[Fig. 1] 

(left) 

3 card controU^ 
JEIDA memory card int^fece 

(middle) 
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(right) 



MA 1-1 9 (common) 

MCEON - MCE19N (for each device) 

MOEN (common) 

MDO-6 (even-numbered byte common data buses) 
MD8-14 (odd-numbered byte common data buses) 
PDO- 1 9 (for each device) 
4 local buses (data polling data buses) 

2 local memory 
4M-Flashx20 

FMRY-0 (device 0 (even-numbered byte) PCEN PI/07) 
FMRY-1 (device 1 (odd-numbered byte)) 
FMRY-2 (device 2 (even-numbered byte)) 



FMRY-19 (device 0 (odd-numbered byte) PCEN PI/07) 



(Fig. 2] 
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IFig. 181 

[Fig. 18] 



<System construction examplo 

1 (1-1) this embodiment (Flash memory card) 



[Fig. 3) 



[Fig. 3] 

<State-transition diagram> 
State No. 

000 command waiting state 
DDI auto chip erase setup state 
DIG auto chip erase polling state 
Oil auto block erase setup state 

1 00 auto block er^ polling state 

101 auto program setup state 
110 auto program polling state 

between 000 - 001 reset conmiand "FFh" auto chip erasure 1 st command "30h" 

between 000 - 01 0 internal processing end signal 

between 000 - 01 1 auto block erasure 1 st command '*20h" reset command "FFh" 

between 000 - 100 internal processing end signal 

between 000 - 101 auto program 1 st command " 1 Oh" reset command "FFh" 

between 000 - 1 1 0 internal processing end signal 

between 001 - 01 0 auto chip erasure 2nd command "30h" 

between 01 1 - 100 auto program erasure 2nd command "E>Oh" 



[Fig. 41 
(top) 



[Fig. 4] 



42 busy signal forming part 

43 write data storage component (from) 

44 control componoit (from) 
53 end signal 

storage write data 

(inside left) 

51 busy register (for 20 devices) 
DO - D7 during register read 
values of bits 

(inside right) 
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50 

(right) 



auto command end determination part 
local memory 



IFig.5] 

[Fig- 5] 

<Auto chip erase state transition> 
(left side) 

1st command 2nd command 

state transition state transition 

command waiting state 
state number 
auto chip erase setup state 
(right side) 

auto chip erase polling state 
command waiting state 
state transition 

end signal form auto command end determination part 
polling state 
polling state 

[Fig. 6] 

[Fig- 6] 

<Auto program> 
(data writing) 
D7,D15data latch 
I comparison 

[Fig. 7) 

[Fig. 7] 

<Auto chip erasure> 

|Fig.8J 

[Fig. 8] 

<Auto blbck erasure> 
block address input 
. polling start register-W 
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|Fig.91 

[Fig. 9] 

<Block address input> 
block address input 
polling start register- W 
polling 
polling 

coimnand command 
(even-numbered byte data) 
command command 
(odd-numbered byte data) 



10] 

card controller 
host side 

even-numbered byte memory read data 
odd-numberefd byte memory read data 
busy signal forming part 

data bus switching part 
polling data 

local memory side 

IFig.121 

[Fig. 12] 

<Card reset in polling> 
(reset) 

polling continuity 
polling continuity 
Flash internal processing 



[Fig. 101 

[Fig. 
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(right) 
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[Fig, 191 

[Fig. 19] 
flash memory 



(Fig. 11] 

[Fig. 11] 

<Card reset in polling> 
(reset) 

polling polling end 

polling polling end 

Flash internal processing 

lFig.l4} 

[Fig. 14] 

<Simultaneous auto chip erase state transition of multiple devices> 

(left) 

command write on devices 0,1 
command waiting state 
devices 0,1 state number 
devices 2,3 state number 
(middle left) 

command write on devices 2,3 
command waiting state 

polling interruption interruption 

polling 
(middle right) 

auto chip erase polling state 
auto chip erase polling state 

end signal of devices 0,1 from auto command end determination part 

polling 

polling 

polling 

(right) 

conunand waiting state 
command waiting stale 

end signal of devices 2,3 from auto command end determination part 
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[Fig. 15] 

[Fig. 15] 

< Simultaneous auto chip erase state transition of multiple devices> 
polling interruption interruption polling 

polling 

polling 

(Fig. 16] 

[Fig. 16] 

1-1 flash memory card 

2 local memory (Flash memory) 

3-2 card controller 

70 high voltage Vpp drop detection circuit 

[Fig. 13] 

[Fig. 13] 
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parts 
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60 memory control signal forming part 
41 data bus switching part 
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[Fig. 17J 

[Fig. 17] 

< Vpp cutoflF in polling> 
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71 Vpp down signal 
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Flash internal processing 

(right) 
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polling end 

Flash internal processing on-the-way end 

IFig.201 



[Fig. 20] 
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(Fig. 21] 
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Address 


Mode 


Mode 


Address 


Mode 


Read memory 


1 


write 


/ 


OOH 


read 


/ 


Dout 


Read ID 


2 


write 


/ 


90H 


read 


lA 


ID 



38 

FH 008805 



Chip erasure 


2 


write 


/ 


20H 


write 


/ 


20H 


Block erasure 


2 


write 


/ 


60H 


write 


BA 


60H 


Erase verification 


2 


write 


EVA 


AOH 


read 


/ 


EVD 


Auto chip erasure 


2 


write 


/ 


30H 


write 


/ 


30H 


Auto block erasure 


2 


write 




20H 


write 


BA 


DOH 


Program 


2 


write 




40H 


write 


PA 


PD 


Program verification 


2 


write 


PVA 


COH 


read 


/ 


PVD 


Auto program 


2 


write 




lOH 


write 


PA 


PD 


Reset 


lor2 


write 




FFH 


write 


/ 


FFH 



|Fig.22J 



CEIN 


CE2N 


AO 




0 


1 


0 


byte access (even-numbered byte) 






1 


byte access (odd-numbered byte) 


0 


0 


/ 


word access 


1 


.0 


/ 


odd-numbered byte access 



39 



FH 008806 



